ID  A1090 


WAPORA,  Inc. 


Invironmental/Energy/Economic  Studies 

4348  RIVCRMNE  DRIVE.  EARTH  CITY.  MISSOURI  63049 

PHONE  (314)  2S 1-8484 


Submitted  to: 


St.  Louis  District 
Corps  of  Engineer 
210  Tucker  Blvd. ,  North 
St.  Louis,  MO  63101 


Prepared  by: 


Bicnerd  T.  Kubb 
Associate  Biologist 


7^ 


AW 


Approved  by: 


Manager,  St.  Louis  Office 


81  12  30  041 


watea 


jlCURITV  CLARIFICATION  OF  THU  PAPE  fWTian  Dote  Entered) 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

I.  REFORT  NUMCER  2.  OOVT  ACCESSION  NO. 

UNCLASSIFIED 

J.  RECIPIENT'S  CATALOG  NUMBER 

m 

*•  Title  (erd  Subtitle) 

Aquatic  Biological  Inventory, 

Hartwell  Drainage  and  Levee 

District,  Greene  County,  IL 

S.  TYPE  OF  REPORT  S  PERIOD  COVERED 

8.  PERFORMING  ORG.  REPORT  NUMBER 

%  AUTHORfaJ 

Richard  N.  Kubb 

S.  CONTRACT  OR  GRANT  NUMBERf*) 

DACW43-81-M-2557 

T.  PERFORMING  ORGANIZATION  NAME  ANO  AOORESS 

Wapora,  Inc., 

4348  Riverline  Drive 

Earth  City,  MO  63043 

10.  PROGRAM  ELEMENT,  PROJECT,  TASK 
AREA  S  WORK  UNIT  NUMBERS 

<1.  CONTROLLING  OFFICE  NAME  ANO  AOORESS 

U.S.  Army  Engineer  Dist.,  St.  Louis 

P10  Tucker  Blvd.,  N. 

St.  Louis,  MO  63101 

12.  REPORT  DATE 

7  December  1981 

IS.  NUMBER  OF  PAGES 

66 

1*.  MONITORING  AGENCY  NAME  «  ADDRESSfl/  dlltoront  horn  Controlling  Ollloo) 

IS.  SECURITY  CLASS,  (of  thle  report) 

UNCLASSIFIED 

ISa.  DECLASSIFICATION/ DOWN  GRADING 
SCHEDULE 

IS.  DISTRIBUTION  STATEMENT  (ot  thle  Report) 

distribution  unlimited 

- - — _ 1 

17.  DISTRIBUTION  STATEMENT  (ot  the  ebetrmct  an,  tmd  In  Block  30,  II  dlltoront  from  Report) 


O  \o<  * 

:>  0\^ 


IS.  SUPPLEMENTARY  NOTES 


It,  KEY  WORDS  fConUnut  on  rororoo  It  n«c«9i«ry  and  /donfi/y  by  MocJk  numbmr) 


aquatic  animals 
aquatic  plants 
aquatic  biology 


Wk  ABSTRACT  fOnWMin  —  wwm  etdp  H  neeeeeeey  — M  Identity  bp  block  tnmtbot) 

yThe  primary  objective  of  this  study  was  to  identify  and  provide  a  qualitative 
evaluation  of  the  aquatic  habitats  associated  with  the  Hartwell  District.  A 
secondary  objective  inoluded  quantification  of  key  physioal  and  biological 
parameters  at  specific  sampling  locations  within  the  study  area.  These  data  werd 
used  to  support  statements  regarding  the  quality  of  the  aquatic  habitats  of  the 
Hartwell  District. 

j 


r—  "  — 

EDITION  OF  I  NOV  SB  IB  OBSOLETE 


DO  »  j 


JAM  n 


1473 


SECURITY  CLASSiriCATION  OF 


r^lS^RAOE^fli tan  Dm  I 


to  Entered) 


WAPORA,  Inc. 


Environmontal/Enargy/ Economic  Studios 

4348  RIVBRUNB  DRIVE,  EARTH  CITY,  MISSOURI  83048 

RHONE  (314)  391-8484 


Project  1526 


7  December  1981 


AQUATIC  BIOLOGICAL  INVENTORY, 
HARTWELL  DRAINAGE  AND  LEVEE  DISTRICT 
GREENE  COUNTY,  ILLINOIS 


Submitted  to: 


St.  Louis  District 
Corps  of  Engineer 
210  Tucker  Blvd. ,  North 
St.  Louis,  MO  63101 


Prepared  by: 

**71.  lldsH- 

Richard  N.  Kubb 
Associate  Biologist 


Approved  by: 


Manager,  St.  Louis  Office 


WATIR 


TABLE  OF  CONTENTS 


Page 


List  of  Tables . 1 

1.0  INTRODUCTION  .  1 

2.0  MATERIALS  AND  METHODS  .  1 

2.1  Study  Area  .  1 

2.2  Literature  Review  and  Consultation  .  1 

2.3  Photo-Interpretation  and  Habitat  Mapping  .  2 

2.4  Aquatic  Habitat  Evaluation  ....  .  2 

2.4.1  Water  Quality  Parameters  .  2 

2.4.2  Biological  Parameters . 3 

2.4.3  Phytoplankton  . . 3 

2.4.4  Zooplankton  .  .....  .  3 

2.4.5  Benthic  Macroinvertebrates  .  5 

2.4.6  Fish  . 5 

3.0  RESULTS  AND  DISCUSSION  .  6 

3.1  Literature  Review  .......  .  6 

3.2  Consultation  . 7 

3.3  Overview  of  Aquatic  Habitats  .  9 

3.3.1  Lotlc  Systems  .  9 

3.3.2  Lentlc  Systems  . .  12 

3.4  Existing  Biological  Resources  .  14 

3.4.1  Fisheries .  14 

3.4.2  Benthic  Macroinvertebrates  .  . .  19 

3.4.3  Zooplankton  .  22 

3.4.4  Phytoplankton .  24 

4.0  SUMMARY  AND  RECOMMENDATIONS .  26 

5.0  LITERATURE  CITED  .  27 


APPENDIX  A 
APPENDIX  B 
APPENDIX  C 
APPENDIX  D 


LIST  OF  TABLES 


Table  1.  Taxonomic  references  used  to  Identify  phytoplankton 

samples  from  the  Hartwell  District  .  4 

Table  2.  Hartwell  Drainage  and  Levee  Diatrlct  land  use  expressed 

in  acreage  and  percent  of  total  acreage  .  10 

Table  3.  Major  lotlc  environments  located  within  and  adjacent  to 

tne  Hartwell  Drainage  and  Levee  District  .  11 

Table  4.  Major  lentic  environments  located  within  the  Hartwell 

Drainage  and  Levee  District  .  13 

Table  5.  Summary  of  physical  parameters  at  each  of  ten  sampling 
locations  during  a  joint  field  reconaissance/ biological 
survey  of  the  Hartwell  Drainage  and  Levee  District  .  13 

Table  b.  Total  numbers  of  fish  collected  within  and  adjacent  to 
the  Hartwell  Drainage  and  Levee  District  during  a 
Biological  Sampling  Survey  conducted  between  29  July 
and  11  August  19dl .  16 

Table  7.  Estimated  biomass  (pounds/acre)  of  fish  occurring  within 
and  adjacent  to  the  Hartwell  Drainage  and 

Levee  District  .  17 

Table  S.  Summary  of  major  groups  of  benthic  macroinvertebrates 
collected  in  and  adjacent  to  the  Hartwell 

District  .  20 

Table  9.  Summary  of  major  groups  of  zooplankton  collected  in 

amd  adjacent  to  the  Hartwell  District .  23 

Table  10.  Summary  of  major  groups  of  phytoplankton  collected  in 

and  adjacent  to  the  Hartwell  District .  25 


i 


1.0  INTRODUCTION 


The  flood  Control  Act  of  23  October  1962,  Public  Lair  37-374  authorized 
construction  of  a  comprehensive  plan  of  improvement  for  flood  protection  and 
other  purposes  in  the  Illinois  River  and  Tributaries  Basin.  This  plan  of 
improvement  was  in  accordance  with  the  recommendations  of  the  Chief  of  Engi¬ 
neers  in  douse  Document  Number  472,  Eighty-Seventh  Congress,  2nd  session.  The 
dartwell  Drainage  and  Levee  District  is  one  of  16  local  flood  protection 
projects  recommended  for  improvements. 

A  General  Design  Memorandum-Phase  1,  Plan  Formulation,  for  the  Hartwell 
Drainage  and  Levee  District,  Greene  County,  Illinois  is  in  preparation. 
Included  in  Phase  1  is  a  planning  document,  providing  environmental  informa¬ 
tion  to  be  considered  in  the  identification  of  alternative  solutions  to  water 
resource  problems  and  opportunities  associated  with  the  Hartwell  District. 
This  report  provides  a  qualitative  and  quantitative  evaluation  of  the  aquatic 
habitats  located  in  the  Hartwell  District  and  will  be  used  as  part  of  the 
Phase  1,  Environmental  Planning  Document.  The  primary  objective  of  this  study 
was  to  Identify  and  provide  a  qualitative  evaluation  of  the  aquatic  habitats 
associated  with  the  Hartwell  District.  A  secondary  objective  included  quanti¬ 
fication  of  key  physical  and  biological  parameters  at  specific  sampling  loca¬ 
tions  within  the  study  area.  These  data  were  used  to  support  statements 
regarding  the  quality  of  the  aquatic  habitats  of  the  Hartwell  District. 

2.0  MATERIALS  AND  METHODS 

2.1  Study  Area 

The  Hartwell  Drainage  and  Levee  District,  Greene  County,  Illinois,  is 
located  on  the  East  bank  of  the  Illinois  Fiver  between  River  Mile  38.2  (the 
mouth  of  Apple  Creek)  and  River  Mile  43.1  (the  mouth  of  Hurricane  Creek).  The 
district  consists  of  9,630  acres  of  primarily  agricultural  land.  The  district 
is  protected  by  5.0  miles  of  riverfront  levee  and  7.2  miles  of  flank  levee. 
Leatic  (standing  water)  habitats  within  the  district  consist  of  a  single  swamp 
located  in  the  southwest  corner  of  the  district  and  a  single  small  pond. 
Lotic  (flowing  water)  habitats  consist  of  3  major  drainage  ditches  and  several 
lateral  or  interconnecting  ditches  that  drain  the  croplands  within  the  dis¬ 
trict.  Within  these  drainage  ditches,  flow  is  directed  south  and  west  toward 
a  single  pump  house  located  near  the  mouth  of  Apple  Creek.  There,  water  is 
discharged  into  the  Illinois  River.  Apple  Creek  runs  along  the  southern 
border  and  Hurricane  Creek  runs  along  the  northern  border  of  the  district. 

2.2  Literature  Review  and  Consultation 


All  readily  available  reports  and  documents  related  to  the  aquatic  biolo¬ 
gical  resources  within  the  Hartwell  District  and  nearby  areas  were  obtained 
and  reviewed.  In  addition,  the  following  selected  individuals  with  extensive 
knowledge  of  the  study  area  were  contacted  and  interviewed: 


Person 


Location 


Fhone 


Mr.  Joe  Janecek 
Mr.  Dick  Lutz 
Dr.  Richard  Sparks 
Dr.  Jamie  Thome rson 


U.S.  Fish  &  Wildlife  Service 
Illinois  Dept,  of  Conservation 
Illinois  Natural  History  Survey 
Southern  Illinois  Univ.-Edwardsvllle 


(618)  457-3662 
(217)  782-3884 
(309)  543-3950 
(618)  642-3368 
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Each  individual  was  asked  of  his  knowledge  and  professional  interest 
related  to  the  aquatic  biological  resourcee  within  the  Hartwell  and  nearby 
Levee  Districts.  Results  of  pertinent  literature  findings  and  interviews  with 
local  authorities  were  then  summarised. 

2.3  Photo-interpretation  and  Habitat  Mapping 

A  series  of  1979  true-color  aerial  photographs  (1:1200)  of  the  Hartwell 
District  was  reviewed  to  identify  dominant  aquatic,  wetland,  and  terrestrial 
habitats  located  within  the  Hartwell  District.  These  habitats  were  outlined 
on  a  topographic  map  (1:24,000)  and  transferred  to  a  base  map  (1:14,400). 
This  map  is  included  in  the  report  as  a  detached  Figure.  Acreage  values  of 
standing  water  and  lengths  of  stresas  and  ditches  were  measured  with  a  Lasico 
Model  L-10  Planiaeter  using  the  topographic  map. 

2.4  Aquatic  Habitat  Evaluation 

A  joint  field  reconnaissance/biological  survey  was  conducted  between  29 
July  and  11  August  19dl  in  order  to  assess  the  quality  of  the  aquatic  habitats 
within  the  study  area.  Each  of  the  major  lotic  (flowing)  and  lentlc 
(standing)  aquatic  habitats  were  observed  along  random  points.  Observations 
of  lotic  habitats  included:  stream  width,  depth,  bottom  type,  flow,  instream 
cover,  aquatic  vegetation,  and  atresmalde  cover.  Information  gathered  on 
lentlc  habitats  Included:  acreage,  shoreline  length,  depth,  shoreline  vegeta¬ 
tion,  aquatic  vegetation,  bottom  sediments,  and  occurrance  of  Impounded  cover. 

In  addition  to  field  observation,  biological  samples  and  water  quality 
measurements  were  gathered  at  ten  specific  sampling  locations.  Six  stations 
were  located  within  major  or  lateral  ditches,  two  stations  were  established  at 
each  of  the  flanking  creeks,  one  station  was  located  in  a  swamp,  and  one 
station  was  a  small  pond.  Biological  samples  included  phytoplankton,  zoo¬ 
plankton,  benthic  macroinvertebrates,  and  fisheries.  Water  quality  parameters 
measured  included  depth,  water  clarity,  turbidity,  temperature,  dissolved 
oxygen,  and  conductivity. 

2.4.1  Water  Quality  Parameters 

Water  depth  was  measured  using  a  Lowrance  depthsounder.  Water  clarity 
was  measured  with  a  standard  secchi  disc.  Turbidity  was  measured  with  Hach 
turbidity  meter.  Temperature  and  dissolved  oxygen  were  measured  with  a  YSI 
Model  54-A  oxygen  meter.  Conductivity  was  measured  with  YSI  Model  33  S~C-T 
meter.  Flow  was  measured  by  time  of  travel  of  floating  debris  over  a  known 
distance . 

2.4.2  Biological  Parameters 

Phytoplanktou,  zooplankton,  and  benthic  macroinvertebrate  samples  were 
collected  and  analyzed  from  each  of  the  10  sampling  stations.  Fish  collec¬ 
tions  were  made  at  9  of  the  10  sampling  stations.  Fish  collections  were  not 
made  at  Station  d  (swamp) .  Thick  masses  of  emergent  vegetation  in  the  swamp 
innibited  effective  seining  and  there  was  no  available  open  water  access  .o 
launch  a  boat  equipped  with  electrofishing  gear. 
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2.4.3  Phytoplankton 


A  single  phytoplankton  sample  was  collected  at  each  of  the  stations. 
Each  sample  consisted  of  all  organisms  found  in  4  liters  of  water,  concen¬ 
trated  by  sedimentation.  Phytoplankton  samples  were  preserved  in  the  field 
with  4  ml  of  Volvox  fixative  per  100  ml  of  sample  (Cave  and  Pocock  1936)  and 
transported  to  the  laboratory. 

Phytoplankton  identification  and  enumeration  was  conducted  using  Wild 
rt-40  and  Olympus  BHB  phase  contrast  microscopes.  Taxonomic  references  used  to 
identify  the  plankton  are  listed  in  Table  1. 

The  Utermohl  (193d)  method  of  sample  analysis  described  by  Weber  (1973) 
was  utilized.  This  method  was  chosen  because  the  sample  material  receives  a 
minimum  of  handling  and  the  sampling  and  analytical  protocol  Includes  the 
nannoplankton. 

Counting  procedures  followed  those  outlined  in  Biological  Field  and  Labo¬ 
ratory  Methods  for  Measuring  the  Quality  of  Surface  Waters  and  Effluents 
(Weber  1973).  Generally,  at  least  two  strips  (perpendicular  to  each  other) 
across  the  bottom  of  the  chamber  were  counted.  The  volume  of  water  sedimented 
was  adjusted  to  yield  counts  that  included  at  least  one  hundred  of  the  most 
abundant  taxa.  Organisms  enumerated  were  identified  to  the  species  level  when 
feasible.  Taxa  not  identified  to  the  species  level  were  differentiated  to 
allow  for  the  calculation  of  diversity  indices.  Data  obtained  from  counts 
were  entered  in  a  computer.  Computer  generated  tables  included  density  and 
percent  occurrence  of  major  groups  and  individual  taxa,  number  of  ta2:a,  and 
the  Shannon-Wiener  diversity  index  (Krebs  1972)  for  each  replicate  sample. 

2.4.4  Zooplankton 

Zooplankton  samples  were  collected  in  conjunction  with  phytoplankton 
samples  at  each  of  the  ten  sampling  locations.  A  single  sample  was  collected 
at  each  station  consisting  of  thirty  liters  of  water  bucketed  through  a  number 
25  (64p)  mesh  plankton  net.  The  concentrated  samples  were  each  transferred  to 
individual  labeled  bottles,  preserved  in  a  5 X  formalin  concentration,  and 
returned  to  the  laboratory  for  analysis. 

Zooplankton  analysis  was  conducted  utilising  a  compound  microscope  and  a 
standard  Sedgewick-Raf ter  counting  chamber.  Three  replicate  one  ml  alequots 
of  sample  concentrate  were  examined  per  sample  and  the  number?  of  zooplankton 
were  converted  to  density  per  liter  of  water  sampled  by  the  following  formula 
from  Weber  (1973): 


No./l 


T  x  C 
S  x  V 


Where:  T  -  Total  tally 

C  ■  Total  volume  of  sample  concentrate  (ml) 
S  -  Volume  of  sample  examined  (ml) 

V  -  Volume  of  water  sampled  (liters) 
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Table  1 


f%^e%Irfil??CS5<Hd*t0  P^oplanlcton  samples 

fiC?*1!  otstr15t*  References  are  listed  according 
to  major  taxonomic  groupings.  * 


Taxonomic  Group 
Diatoms 


Cryptophyta 


References 


weDer  usooj;  Patrick  and  Relmer  (1966); 

eku,nd  ?e1irr  ,1975>'  Hus‘«i‘  (i96i- 

19«6);  Hustedt  (1959);  Hustedt  (1930); 
Huber-Pestaloz2l  (1938) 


Huber-Pestaloz2l  (1968) 


Euglenophyta  Huber-Pestaloz2l  (1955) 

Chrysophyta  Huber-Pestal022l  (1941) 


General 


Prescott  ( 1962»  197°)i  West 
and  Frltsch  (1968);  Taft  and  Taft  (1971); 
Tiffany  and  Brlttan  (1971) 


Adult  copepods  and  cladocerans  vara  identified  to  apadaa  and  rotlfara  to 
genua  whan  possible.  Taxonomic  raf a ranees  included,  but  ware  not  Halted  to, 
Ahlatroa  (1940,  1943),  Brooks  (1937),  Edmondson  (1959),  and  Pennaft  (1953). 

Zooplankton  counts  by  individual  taxa  wars  recorded  on  standard  UAPORA 
bench  sheets  with  each  taxa  assigned  a  coda  number  for  computer  entry  and 
print-out. 

2.4.5  Benthic  Macroinvertebrates 

Five  quantitative  benthic  ssaples  ware  collected  at  each  of  the  ten 
samp 1 lag  locations.  Each  saapla  consisted  of  all  orgaalsaa  collected  in  a 
0.03  square  meter  Ponar  grab  sample  and  retained  by  a  No.  30  salve.  Each 
sample  was  placed  in  a  labeled  quart  jar.  All  organisms  were  preserved  in  10Z 
formalin  and  transported  to  the  laboratory  for  analysis. 

Each  sample  was  poured  into  a  sorting  tray  and  all  organisms  were  removed 
and  placed  in  individual  labeled  vials.  Oligochaetes  and  members  of  the  family 
Chironomidae  wore  mounted  on  slides  and  cleared  using  CMC-10  mounting  madia 
(Parrish  1975)  for  easier  viewing  of  anatomical  structures.  All  organisms 
were  identified  to  the  lowest  practical  taxon.  References  used  in  identifying 
the  Chironomidae  Included  dilsonhoff  (1975),  Brlnkhurst  et  al.  (1968),  Mason 
(1973),  Oliver  et^  ad.  (1978),  slmpson  and  Bode  (1973),  and  Parrish  (1975). 
References  used  in  identifying  members  of  the  Naldidae  and  Tublflddae  in¬ 
cluded  Hlltuner  (1973)  and  Howmiller  (1975).  The  Ephemeroptera  (mayflies) 
were  identified  using  Burks  (1975).  The  Trlchoptera  (caddisf lies)  were  iden¬ 
tified  using  Ross  (1944).  Other  general  references  helpful  in  identification 
of  benthic  macroinvertebrates  included  Edmonson  (1959),  and  Pennak  (1953). 

Computer  coded  data  sheets  for  each  sample  complete  with  taxonomic  infor¬ 
mation  as  well  as  depth  and  substrate  information  were  entered  into  a  Harris 
Model  80  minicomputer  for  data  processing.  Taxonomic  listings  were  prepared 
for  each  sampling  station.  The  density  of  each  taxon  and  the  total  macro- 
invertebrate  density  in  numbers  per  square  mater  was  computed  for  each  sample 
replicate  and  the  arithmetic  mean  was  computed  for  each  sampling  station. 
Species  diversity  indices  using  the  Shannon-Wiener  index  were  computed, 

2.4.6  Fish 

Adult  fish  collections  were  made  at  each  sampling  location  excluding 
Station  8  (swamp) .  At  seven  of  nine  stations  a  known  area  was  partitioned 
using  60  feet  long  by  8  feet  deep  block  nets.  Length  of  the  stations  ranged 
from  30  feet  to  50  feet.  Block  nets  were  not  used  at  Station  7  (pond)  and 
Station  10  (Hurricane  Creek).  At  Station  7  a  one  hour  electroflshlng  sample 
was  collected  along  the  nearshore  of  approximately  1/2  of  the  pond  circum¬ 
ference.  At  Station  10,  swift  current  inhibited  the  use  of  block  nets  and  only 
seining  was  conducted.  At  each  of  the  other  stations  electroflshlng  or  a 
combination  of  both  electrofishing  and  seining  techniques  were  used. 

Electroflshlng  gear  included  a  220  volt  AC  generator  mounted  in  a  14-foot 
Jon  boat  equipped  with  two  lead  electrodes  extending  into  the  water  to  a  depth 
of  about  4  feet.  At  each  station,  elactroflshlng  was  conducted  for  at  least  a 
1  hour  period.  Following  the  initial  1  hour  period,  electrofishing  was  con¬ 
tinued  for  a  period  of  10  minutes  following  the  final  fish  capture,  to  ensure 


that  all  fish  (fish  auacaptlbla  to  AC  shocking)  in  the  enclosed  area  war* 
removed ,  Complete  remov  .1  of  flah  nay  aot  hava  occurrad  at  stations  whan 
maximum  dapth  exceeded  5-6  faat  ainca  tha  electrofishing  la  ganarally  laaa 
affective  In  daapar  water.  Saining  waa  alao  conducted  at  sampling  atatlona 
whan  poaalbla.  Steap  eloping  banka  and  daap  watar  at  aavaral  of  tha  atatlona 
inhibited  affactlva  aalning.  Saining  waa  not  eonductad  at  atatlona  3,  5,  6, 
and  7.  At  aach  atation,  flah  wara  removed  and  placad  in  a  waah  tub  partially 
flllad  with  watar.  Following  tha  aaapllng  period  aach  flah  waa  Identified  to 
apadaa.  Total  length  and  weight  waa  recorded  for  aach  flah. 

Coaputer  coded  data  ahaata  Including  length  and  weight  information  for 
aach  flah  apadaa  wara  entered  into  a  Harris  nodal  dO  minicomputer  for  data 
proceealng.  Coaputer  data  tablaa  wara  generated  summarising  flah  information 
for  aach  aaapllng  atation.  Standing  crop  in  pounds  per  acre  of  aach  fish 
apadaa  was  estimated  for  a  atation  when  feasible.  Spades  diversity  indices 
wara  computed  using  tha  Shannon-Wiener  index  (Krebs  1972). 

References  used  in  tha  field  for  identification  of  flah  included  Smith 
(1979)  and  Pfliagar  (1975).  Fishes  that  could  not  be  readily  identified  in 
tha  field  wara  returned  to  the  laboratory.  Thaaa  included  young-of-tha-year 
and  larval  apaclmana. 

3.0  RESULTS  AMD  DISCUSSION 

3.1  Literature  Review 

The  aquatic  biological  resources  of  Illinois  have  been  thoroughly  in¬ 
vestigated  through  the  cooperative  efforts  of  researchers  within  governmental 
agendas  and  univarsltiaa.  Illinois  fisheries  have  been  well  documented. 
Smith  (1971)  classified  tha  streams  of  Illinois  based  on  habitat  types  and 
their  associated  fish  compositions.  Smith  (1965)  prepared  an  annotated  list 
of  the  Illinois  fishes  and  followed  (Smith  1979)  with  a  more  detailed  taxono¬ 
mic  treatment  of  the  fishes  of  Illinois.  Mills  et  al.  (1966)  documented 
biological  modifications  (major  emphasis  on  fishes)  that  have  occurred  in  the 
Illinois  River  over  a  period  of  75  years  as  a  result  of  human  influence. 
Similarly,  Larlmore  and  Smith  (1963)  reported  the  long  term  effects  of  stream 
changes  on  the  fishes  in  Champaign  County,  Illinois.  Loplnot  (1967)  conducted 
an  inventory  of  the  fishes  from  nine  streams  within  the  Macoupin  Creek  Basin 
of  Illinois. 

Several  authors  have  published  material  on  the  aquatic  macroinvertebrates 
of  Illinois.  Frison  (1935)  contributed  a  detdled  taxonomic  analysis  of  the 
Plecoptera  (stoneflies)  of  Illinois.  Ross  (1944)  presented  work  on  the  tax¬ 
onomy  and  distribution  of  the  Trichoptera  (caddlsflies)  of  Illinois.  A 
tnorough  treatment  of  the  Ephemeroptera  (mayflies)  was  given  by  Burks  (1953) . 
The  Anisoptera  (dragonflies)  of  Illinois  are  described  by  Needhsm  et  al. 
(1903)  and  the  Zygoptera  (damselflies)  are  presented  in  Carmen  (1917).  The 
Dipteran  Chironomidaa  (midges)  of  Illinois  are  described  in  Mallock  (1915)  and 
the  Culicidae  (mosquitoes)  are  treated  in  Ross  (1965).  Freshwater  mussels  in 
Illinois  have  been  investigated  by  Loplnot  (1966),  Starrett  (1971),  and 
Parmalee  (1967). 


Phytoplankton  In  Illinois  waters  has  bssn  studied  by  several  authors. 
Tiffany  et.  ±1 .  (1971)  contributed  the  Algae  of  Illinois.  Lin  ^t_  el .  (1978) 
investigated  the  distribution  of  algae  in  Illinois  streams.  Morris  si  al. 
(1978)  reported  on  the  distribution  of  phytoplankton  in  Illinois  lakes. 
Kofoid  (1903,  1908)  reported  the  taxonbmlc  distribution  of  sooplankton  in  the 
Illinois  River  and  surrounding  watsrshed. 

For  a  description  of  the  aquatic  and  semi-aquatic  amphibians  and  reptiles 
of  Illinois  see  Smith  (1961)  and  Cahn  (1937). 

Several  localised  aquatic  biological  surveys  in  the  area  near  the  Hart¬ 
well  Drainage  and  Levee  District  have  been  conducted.  Thomerson  (1977)  sur¬ 
veyed  the  fish  and  macroinvartebrates  of  the  Eldred  and  Spanky  Drainage  and 
Levee  District.  Kulflnski  (1977)  studies  the  algal  and  vegetative  components 
of  the  same  district.  Axtell  (1981)  conducted  an  aquatic  biological  Inventory 
of  the  Nutwood  Drainage  and  Levee  District.  A  similar  aquatic  study  is 
currently  being  conducted  within  the  Hlllview  District  (adjacent  to  Hartwell- 
Nortn) . 

Recent  fishery  surveys  in  the  Illinois  River  near  the  Hartwell  study  area 
have  been  conducted  by  the  Illinois  Natural  History  Survey  (Sparks  1975). 
These  surveys  have  been  primarily  by  electrofishing.  Other  fish  surveys 
within  Greene,  Jersey,  and  Scott  Counties  have  been  conducted  by  the  Illinois 
Natural  History  Survey  and  are  available  as  unpublished  data. 

The  Illinois  Department  of  Conservation  published  fishery  data  for 
Greene,  Jersey,  and  Scott  Counties  as  part  of  a  survey  on  the  Hater  Resources 
of  these  Illinois  counties  (Lockart  1971a,  1971b;  and  Rogers  1980).  The 
Illinois  DOC  has  also  recently  published  the  results  of  a  statewide  sport 
fishery  survey  for  fiscal  year  1978  (Rogers  I960) . 

3.2  Consultation 

Individuals  with  extensive  knowledge  of  the  aquatic  biological  resources 
within  the  study  .rea  were  contacted  and  Interviewed. 

Dr.  Richard  Sparks  of  the  Illinois  Natural  History  Survey  was  contacted 
on  24  July  1981.  He  was  informed  that  HAPORA  was  conducting  an  aquatic  biolo¬ 
gical  Inventory  of  the  Hartwell  District.  Dr.  Sparks  explained  that  the  Ill. 
Nat.  diet.  Surv.  team  has  not  previously  conducted  surveys  in  the  drainage 
are»s  and  that  they  are  generally  not  concerned  with  the  biota  located  behind 
the  levees,  but  maintain  a  deep  interest  in  the  Illinois  River  aainstem  and 
tributaries. 

Mr.  Joe  Janecek  of  the  US  Fish  and  Wildlife  Service  (USFWS)  was  contacted 
on  3  August  1981.  He  was  aware  of  the  current  study  and  informed  HAPORA  of 
USFWS’ s  role  in  providing  fish  sampling  and  data  analysis  recommendations  to 
the  St.  Louis  Corp  of  Engineers.  He  discussed  the  various  fish  sampling 
methods  (electrof lahlng,  seining,  etc.)  used  in  this  study.  Mr.  Janecek  sent 
to  HAPORA  a  copy  of  a  letter  sent  to  Owen  Dutt  from  him  that  described  in 
detail  the  recommeudations  made  by  USFWS. 
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Hr.  Dick  Lutz  of  the  Illinois  Department  of  Conservation  (DOC)  vas  con¬ 
tacted  on  30  September  1931.  Mr.  Lutz  expressed  that  due  to  limited  manpower, 
little  aquatic  biological  sampling  with  the  various  drainage  and  levee  dis¬ 
tricts  lias  been  done  by  the  Illinois  DOC.  Higher  priority  is  given  to  the 
major  Illinois  rivers,  tributaries,  and  lakes.  He  mentioned  that  he  would 
check  the  DOC's  data  files  for  possible  information  on  the  aquatic  biota  of 
the  Hartwell  District. 

Dr.  Jamie  Thom?rson  of  Southern  Illinois  Universlty-Edwardsvllle  was 
contacted  on  30  September  1981.  He  agreed  to  send  WAPORA  a  copy  of  his  report 
on  the  fishes  and  macroinvertebrates  occurring  in  the  Eldred  and  Spanky 
Drainage  and  Levee  District.  Dr.  Thomerson  mentioned  that  some  of  the  areas 
sampled  in  the  Eldred  and  Spanky  District  supported  a  largemouth  bass  fishery 
as  evidenced  by  capture  of  small  young-of-the-year  basses.  He  mentioned  that 
other  areas  supported  only  fathead  minnows  and  black  bullheads.  He  felt  that 
these  areas  were  isolated  or  choked  off  and  that  previous  "hard  winters"  may 
have  killed  off  other  species,  tie  mentioned  that  some  of  the  small  streams 
flowing  down  from  the  bluffs  supported  a  wide  diversity  of  fishes.  Dr. 
Thomerson  utilized  DC  electrofishing  gear  and  seining.  He  mentioned  that  in 
some  locations  deep  water  and  steep  sloping  banks  inhibited  the  effectiveness 
of  seining.  Also,  in  a  few  areas,  hard  water  conditions  limited  the  effect¬ 
iveness  of  the  electroshocking  gear. 

In  addition  to  the  above  consultants,  several  local  residents  with  know¬ 
ledge  of  the  aquatic  biological  resources  within  the  Hartwell  District  were 
contacted.  Mr.  Jim  Powell,  district  commissioner  of  the  Hartwell  District  was 
contacted  on  1  October  1981.  Mr.  Powell  explained  that  many  local  and  nearby 
residents  utilize  the  main  ditches  and  the  pond  within  the  Hartwell  District 
for  recreational  fishing.  He  mentioned  that  some  of  the  ditches  maintained 
populations  of  white  crappie,  blusgill,  and  bullheads.  He  considers  the  pond 
to  be  primarily  a  bass  pond  and  chat  fishing  pressure  in  general  within  the 
district  is  heavy.  Mr.  Powell  explained  that  the  swamp  (Brushy  Lake)  located 
in  the  southwest  corner  of  the  district  does  not  support  a  sport  fishery.  It 
is  shallow  and  choked  with  vegetation.  He  along  with  many  of  the  local  resi¬ 
dents  consider  Brushy  Lake  to  be  of  considerable  value  as  waterfowl  habitat. 
The  privately  owned  area  is  leased  to  a  local  duck  hunting  club  (Brushy  Lake 
Duck  Club)  and  hunting  pressure  there  is  heavy.  Mr.  Powell  mentioned  that  the 
'."*ner  of  Brushy  Lake  has  considered  draining  the  swamp  for  farmland  following 
the  termination  of  the  lease  (end  of  current  year).  Mr.  Powell  and  others  are 
concerned  over  the  potential  loss  of  this  waterfowl  habitat. 

Mr.  Boh  Witzer,  the  president  of  Brushy  Lake  Duck  Club,  was  contacted 
1  October  1931.  He  expressed  similar  feelings  toward  Brushy  Lake  as  a  valua¬ 
ble  waterfowl  and  wildlife  resource. 

Mr.  Charlie  Young  was  contacted  on  8  August  1931.  Mr.  Young  is  a  Drag 
line  operator  for  the  Hill view  Drainage  and  Levee  District.  Mr.  Young  ex¬ 
plain:!  that  the  ditches  arc  dredged  on  a  regular  basis.  Time  between  dredg¬ 
ings  ;  usually  1  to  2  yeerr:  He  explained  that  in  tire  dragline  dredgirg 
proa*’,,  the  vegetation  adjacent  to  the  ditches  is  destroyed  and  covered  over 
by  dredge  spoil  from  the  ditches.  He  mentioned  that  the  Hartwell  District  is 
used  i>y  many  local  residents  for  recreational  fishing. 
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3.3  Overview  of  Aquatic  Habitats 

Although  the  major  land  use  in  the  Hartwell  Drainage  and  Levee  District 
is  agricultural,  several  Aquatic  habitats  have  been  identified.  There  are 
major  and  lateral  ditches,  a  shrub  swamp,  and  a  small  pond.  Small  creeks  are 
located  adjacent  to  the  north  and  south  borders  of  the  district  (see 
Table  2a, b) . 

3.3.1  Lotte  Systems 

The  majority  of  flowing  water  in  and  adjacent  to  the  district  consists  of 
three  major  drainage  ditches  and  associated  lateral  ditches  (Table  3) .  A 
total  of  27  miles  of  drainage  ditches  occurs  within  the  district.  The  esti¬ 
mated  total  ditch  area  is  86  acres.  A-Ditch  is  4.3  miles  long  and  runs  north- 
south  on  the  east  side  ~f  the  district.  It  is  fed  initially  by  a  creek  flow¬ 
ing  down  from  the  bluffs  immediately  adjacent  to  the  district  and  by  several 
smaller  lateral  ditches  along  the  eastern  border  of  the  district.  A  totel  of 
five  creeks  drain  down  from  the  eastern  bluffs  into  channelized  1 steral 
ditches  a ad  into  A-Dltch  (See  detatched  Figure) .  The  average  width  of  A-Ditch 
within  the  upper  and  middle  reaches  is  about  35  feet.  Streamslde  vegetation 
along  these  reaches  consists  mainly  of  perennial  grasses,  regweeds,  and  small 
maple  and  willow  trees.  In  the  southern  third  of  the  district  A-Ditch  cuts 
west  and  flow  is  directed  toward  the  pump  house  in  the  southwest  corner.  In 
this  lower  reach,  A-Ditch  widens  to  an  average  width  of  55  feet.  Along  this 
lower  reach  the  area  la  heavily  wooded  with  large  stands  of  cottonwoods, 
willows,  and  sycamores  lining  both  shorelines.  This  is  the  only  significant 
bottomland  forest  occurring  adjacent  to  ditches  In  the  district  and  has 
resulted  from  the  prohibition  of  lumbering  by  private  ownership.  In  this 
lower  reach,  numerous  tree  falls,  stumps,  and  large  branches  occur  in  the 
ditch  providing  shade  and  cover. 

B-Ditch  (known  as  Long  Lake  by  local  residents)  is  4.2  miles  long  and 
originates  in  the  north  central  area  of  the  district.  It  flows  south  and  west 
into  C-Dltch.  The  upper  reach  of  B-Ditch  averages  20  to  30  feet  wide  and  3-5 
feet  deep.  Streamslde  vegetation  is  mainly  grasses,  with  some  single  row 
stands  of  bottomland  hardwoods.  The  middle  reach  of  B-Ditch  meanders  slightly 
to  the  west  and  back  to  the  south.  The  ditch  is  wider  here  (40  feet)  and 
slightly  deeper  (4-6  feet) .  Bottomland  forest  stands  are  greater  in  number 
and  size  along  this  middle  reach.  The  lower  reach  of  B-Ditch  flows  west  into 
C-Ditch.  The  habitat  in  this  reach  is  similar  to  the  middle  reach.  Four 
smaller  lateral  ditches  take  on  runoff  from  the  croplands  in  the  center  of  the 
district  and  drain  into  B-Ditch. 

D-Dltch  is  4  miles  long  and  originates  in  the  northwest  area  of  the 
district  and  flows  due  south  into  A-Ditch.  The  uppermost  reach  of  C-Ditch  is 
narrow  (20  feet)  and  shallow  (3-4  feet)  and  serves  to  drain  immediate  adjacent 
croplands.  Streamslde  vegetation  along  this  reach  is  sparse,  consisting  of 
mainly  grasses.  The  middle  reach  of  C-Dltch  is  wider  (40  feet)  and  deeper 
(5-7  feet)  and  accepts  drainage  from  several  lateral  ditches.  Single  and 
double  rows  of  bottomland  trees  lie  in  patches  adjacent  to  the  ditch  providing 
some  shade  and  cover.  The  lower  reach  of  C-Ditch  is  between  40  and  50  feet 
wide  and  about  5-7  feet  deep.  Intermittent  stands  of  willows,  small  cotton¬ 
woods,  and  maples  occur  alongside  this  reach.  C-Ditch  merges  with  A-Dltch  in 
the  southwest  corner  of  the  district  where  flow  is  directed  toward  the  pump 
house  and  into  the  Illinois  River  (See  detached  Figure). 
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Table  2a.  Hartwell  Drainage  and  Levee  District  land  use  expressed  in 
acreage  and  percent  of  total  acreage. 


Habitat 

Area  (acres) 

Percent  of 
Total  Acreage 

Urban  (1) 

65 

0,7 

Cultivated  Field 

8905 

92,5 

Old  Field 

84 

0,9 

Bottomland  Forest 

201 

2.1 

Shrub  Swamp 

87 

0^9 

Pond 

3 

0,03 

Border  Habitat^ 

191 

2,0 

Di tches 

86 

0.9 

Emergent 

8 

0,08 

Total 

9,630 

(1)  Includes  farmsteads,  roads  and  other  development. 

(2)  Includes  successional  ditch-side  vegetation  and  road-side  vegetation, 

Not  depicted  on  map  because  of  narrow  width  (Average  width  10-20  feet) 

Table  2b.  Habitats  and  acreages  located  outside  the  protection  of  the  Levee, 
between  the  Levee  and  the  Illinois  River,  Hurricane  Creek  and 
Apple  Creek. 


Habitat 

Area 

Bottomland  Forest 

360 

Streams 

42 

Total 

TO 
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Table  3.  Major  lotic  environments  located  within  and  adjacent  to  the  Hartwell  Drainaye  and  Levee  District 
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Apple  Creek  and  Hurricane  Creek  are  located  adjacent  to  the  respective 
southern  and  northern  borders  of  the  district.  Apple  Creek  is  approximately  5 
miles  long  and  averages  50  fzet  vide  and  5-6  feet  deep.  Generally,  Apple 
Creek  is  a  slow  moving  stream.  The  bottom  is  laden  with  silt  and  clay  with 
patches  of  fine  sand  occurring  ic  .ermittently.  Numerous  tree  falls  and  stumps 
occur  in  Apple  Creek  providing  instream  cover.  Apple  Creek  has  been  channel¬ 
ized  with  most  of  the  original  meander  removed.  Still,  some  stream  curvature 
remains  in  the  upper  reach  of  the  creek.  The  middle  and  lover  reaches  have 
be  »n  straightened  (See  detached  Figure) .  The  sinuosity  index  for  Apple  Creek 
is  1.5d  and  is  the  highest  of  all  streo&a  and  ditches  within  the  district. 
Large  stands  of  bottomland  forest  are  present  adjacent  to  Apple  Creek  along 
the  middle  and  lower  reaches.  Aquatic  vegetation  is  sparse.  Seasonal  flood¬ 
ing  occurs  along  the  banks  of  Apple  Creek.  During  July  1981,  following 
several  large  storms,  it  was  observed  that  Apple  Creek  had  exceeded  its  banks 
by  1  to  2  feet.  During  this  same  period,  Hurricane  Creek  along  the  northern 
boundary  of  the  district  had  remained  within  its  banks. 

Hurricane  Creek  is  approximately  3.8  miles  long  adjacent  to  the  district. 
This  creek  has  been  channelized  and  straightened.  The  sinuosity  index  for 
Hurricane  Creek  is  1.1.  There  are.no  naturally  occurring  meanders.  Hurricane 
Creek  is  approximately  20-30  feet  wide  and  averages  about  3-5  feet  deep. 
Bottom  types  ranges  from  silt  and  clay  to  coarse  sand,  ;ravsi,  and  some  cobble 
in  the  eastern  reaches.  Flow  in  Hurricane  Creek  is  generally  shifter  than  in 
Apple  Creek  and  ranges  from  sluggish  in  the  Jov-r  reach  to  moderate  in  the 
upper  reaches.  A  series  of  riffles  and  deepe*  pool  areas  exist  in  the  upper 
reaches  of  the  creek.  Stt^amside  vegetation  consists  of  mair.ly  grasses  and 
small  perennial  shrubs  in  vhe  upper  and  lower  reaches,  tflchit*  the  middle 
reach,  larger  bottomland  trtes  occur  in  patch's.  Aquatic  vegetation  is 
sparse. 

3.3.2  Lentlc  Systems 

Brushy  Lake  (swaup)  and  Sand  Hole  (pond)  represent  the  only  permanent 
standing  water  areas  within  the  Hartvell  District.  Brushy  Lake  is  an  87  acre 
shrub  swamp  located  in  the  southwest  corner  of  the  district.  The  soils  are 
permanently  submerged.  The  dominant  emergent  plants  are  shrubby  hydrophytes. 
Large  stands  of  both  dead  and  live  timber  (cottonwood,  ash,  etc.)  occur  in  the 
3wamp  (Table  4) . 

Water  levels  in  the  swamp  are  maintained  by  groundwater  seepage  from  the 
adjacent  levee;  the  source  being  the  Illinois  River.  During  the  fall,  when 
the  Illinois  River  is  low,  water  is  pumped  into  the  swamp  to  maintain  con¬ 
stant  water  levels.  This  water  level  manipulation  is  carried  out  by  members 
of  the  Brusby  Lake  Duck  Club  in  order  to  preserve  the  swamp  habitat.  The 
Brushy  Lake  Duck  Club  maintains  five  duck  blinds  in  the  swamp.  Each  blind  is 
located  near  a  small  patch  of  shallow,  open  water.  These  open  water  areas  are 
maintained  by  periodic  clearing  of  emergent  vegetation  and  provide  excellent 
habitat  for  waterfowl. 

Sand  Hole  is  a  small  3  acre  pond  located  in  the  north-central  area  of  the 
district.  The  average  depth  is  approximately  8  feet  and  the  maximum  depth  is 
12  feet.  The  bottom  sediments  vary  from  fine  silt  and  clays  in  the  deeper 
areas  to  fine  to  medium  sand  in  shallower  portions  of  the  pond.  Several  small 
springs  feed  the  pond.  Aquatic  vegetation  consists  of  mainly  floating  plants 
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Table  4.  Major  lentic  environments  located  within  the  Hartwell  Drainage  and  Levee  District 


with  some  emergent*,  including  cattail*  and  buttcnbuah.  A  well  developed 
stand  of  bottomland  tree*  surrounds  the  pond.  Large  cottonwoods,  willows,  and 
ash  predominate,  numerous  tree  fails,  sunken  stumps,  and  brush  exist  in  the 
pond  and  provide  cover  for  aquatic  organisms. 

3.4  Existing  Aquatic  Biological  Resources 

Fisheries,  macroinvertebrates,  and  plankton  data  were  gathered  from  10 
sampling  locations  within  ar\*  adjacent  to  the  district  in  order  to  document 
existing  conditions  and  assess  the  overall  value  of  these  components  as  biolo¬ 
gical  resources. 

3.4.1  Fisheries 

Habitats  capable  of  supporting  fish  life  in  the  study  area  Include  the 
major  and  lateral  drainage  ditches,  Apple  Creek,  Hurricane  Creek,  and  Sand 
dole  Pond.  Brushy  Lake  probably  supports  limited  fish  resources  but  this  area 
was  not  sampled  and  it  is  known  that  it  is  not  used  for  recreational  fishing 
by  local  residents  (see  Table  5  for  physical  data). 

A  total  of  306  fish  representing  21  species  were  collected  in  the  study 
area.  Total  weight  of  the  catch  was  43.1  lb.  The  combined  sampling  area  over 
all  sampling  sites  was  13,000  square  feet.  Average  biomass  per  acre  was 
estimated  at  116  pounds/acre  (see  Appendix  table  A. 2).  Numbers  of  fish  cap¬ 
tured  and  estimated  biomass /a, ire  for  each  species  and  sampling  location  are 
presented  in  Table  6  and  7. 

The  dominant  fishes  occurring  within  the  Hartwell  District  are  considered 
wide  ranging  species,  tolerant  <. wide  fluctuations  in  environmental  condi¬ 
tions  including  temperature,  dissolved  oxygen,  flow,  turbidity,  and  siltatlon. 
Nine  of  the  21  species  belong  to  this  ecological  group:  gizzard  shad,  carp, 
golden  shiner,  black  bullhead,  green  sunfish,  blueglll,  spotted  bass,  large- 
mouth  bass,  and  white  crapple.  A  second  ecological  assemblage  of  fishes, 
typical  of  prairie  regions  (defined  in  Pflieger  1975),  was  also  found  within 
the  study  area.  These  Included  hornyhead  chub,  bigmouth  shiner,  red  shiner, 
suckermouth  minnow,  and  bluntnose  minnow.  Warmouth  and  brown  bullhead  were 
also  collected  and  are  considered  lowland  species.  Big  river  fishes  taken  in 
the  collections  Included  freshwater  drum,  bigmouth  buffalo,  qulllback,  and 
shortnoae  gar.  For  a  general  discussion  of  these  fish  faunal  assemblages  see 
Pflieger  (1975)  and  Thomerson  (1977). 

The  drainage  ditches  within  Hartwell  are  typically  shallow,  ranging  in 
depth  from  2  to  6  feet,  with  shallow  gradients.  They  are  sluggish,  usually 
moderately  to  highly  turbid  and  with  low  to  moderate  levels  of  dissolved 
oxygen.  Turbidity  in  the  ditches  ranged  from  75  'o  160  FTU  units  and  secchi 
reiulings  ranged  from  0.4  to  1.5  feet  (Table  5).  Dissolved  oxygen  ranged  from 
2.9  to  6.7  ppm.  Rough  fish  typically  dominate  these  habitats,  although  sport 
fishes  can  occur  in  restricted  areas.  Carp  was  the  dominant  fish  in  terms  of 
biomass  collected  in  the  Hartwell  drainage  ditches.  Biomass  values  ranged 
from  49  lb  /acre  to  122  lb. /acre  and  averaged  56  lb. /acre  (Table  7).  Gizzard 
shad  was  the  dominant  forage  fish  found  in  the  ditches.  This  tpecles  averaged 
21  lb. /acre  over  the  six  ditch  sampling  stations.  Largemouth  bass  was  found 
in  three  of  the  six  ditches.  Individual  bass  captured  were  of  fairly  good 
size  and  in  good  condition.  Bass  averaged  13  inches  in  total  length  and 
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Table  6.  Total  numbers  of  fish  collected  within  and  adjacent  to  the  Hartwell  Drainage 
and  Levee  District  during  a  Biological  Sampling  Survey  conducted  between 

29  July  and  11  August  1981. 
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Station  No. 


Lentlc  Systems 


Lotic  Systems 


Pond 

Sand  Hole 


Ditches 


Apple  Hurricane 
Creek  Cr*»ek 


7  1  2  3  4  5  6  9  10 


Species 

Shortnose  gar 
Gizzard  shad 

Carp  5 

Hornyhead  Chub 

Golden  shiner 

Emerald  shiner 

Blgmouth  shiner 

Red  shiner 

Suckermouth  Winnow 

Bluntnose  minnow 

Carp  fry 

Quill  back 

Blgmouth  buffalo 

Black  bullhead 

Brown  bullhead 

Sunflsh  fry 

Green  sunflsh 

Warmouth 


Blueglll  9 

Spotted  bass 

Largemouth  bass  2 

White  crapple 
Freshwater  drum 

Total s  16 

Total  Species  3 

Shannon-Wiener  Index  1.03 
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Table  7.  Estimated  Biomass  (pounds/acre)  of  fish  occurring  wltnln  and  adjacent  to 
the  Hartwer  Drainage  and  Levee  District 


Lentlc  Systems 

lotlc  Systems 

Pond 

Sand  Hole 

Ditches 

Creek 

Hurricane 

Creek 

Station  No. 

7 

1 

2 

3 

4 

5 

6 

9 

10 

Species 

Shortnose  gar 

7 

Gizzard  shad 

7 

26 

42 

28 

10 

14 

12 

Carp 

109 

63 

49 

53 

122 

49 

25 

Hornyhead  chub 

2 

Golden  shlr.er 

<1 

1 

Emerald  shiner 

<1 

Blgmouth  shine;' 

<1 

Red  shiner 

<1 

2 

Suckermouth  minnow 

•«1 

Bluntnose  minnow 

<1 

Carp  fry 

<1 

Quill  back 

<1 

Blgmouth  buffalo 

<1 

Black  bullhead 

3 

Br.'wn  bullhead 

8 

1 

Sunflsn  fry 

<1 

<1 

<1 

Green  sunfish 

9 

6 

2 

<1 

Warmouth 

1 

1 

Blueglll 

11 

6 

5 

<1 

10 

13 

24 

1 

<1 

Spotted  bass 

1 

6 

Largemouth  bass 

47 

37 

46 

3$ 

White  crapple 

5 

35 

2 

2 

Freshwater  D\  atr. 

<1 

Totals 

167 

81 

120 

95 

203 

71 

93 

45 

12 
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1.5  lb.  in  might  over  ell  sampling  station*.  Par  acre  bioaaae  estimate  for 
bass  averaged  41  lb. /acre  ia  the  ditches  where  they  occurred  and  20.3  lb./ 
acre  over  all  six  drainage  ditches.  White  crapple  were  found  in  four  of  the 
six  ditches.  At  Station  4,  white  crappie  were  abundant.  Biomass  for  white 
crapple  at  this  station  was  35  lb. /acre.  Blueglll  sunfish  were  captured  at 
each  of  the  six  drainage  ditches  and  were  moat  abundant  at  Station  6.  Blue- 
gill  averaged  10  lb. /acre  over  the  six  drainage  ditch  locations**  Other  spe¬ 
cies  found  in  the  drainage  ditches  were  green  sunfish,  warmouth,  spotted  bass, 
black  bullhead,  brown  bullhead,  and  golden  shiner  (Table  6).  The  drainage 
ditches  mainly  support  wide  ranging  species,  tolerant  of  fluctuating  and 
extreme  environmental  conditions  typical  of  this  habitat . 

The  two  flanking  creeks,  Apple  Creek  and  hurricane  Creek,  differed 
markedly  in  the  distribution  of  fish  species.  These  differences  rsflect  the 
difference  in  physical  habitat  between  the  two  creeks. 

Apple  Creek  is  sluggish,  highly  turbid  (140  FTU) ,  with  steep  sloping  cut 
banks  and  with  silt/day  bottom  sediments.  Dissolved  oxygen  levels  were 
moderate  (5.5  ppm).  Fishes  collected  in  order  of  decreasing  biomass/acre  were 
carp,  gissard  shad,  shortness  gar,  blueglll,  greeu  sunfish,  qulllback,  and  red 
shiner  (Table  7).  Several  hundred  carp  fry  (lb-25  mm  total  length)  were 
collected  in  seine  hauls  but  were  not  included  in  the  quantitative  analysis. 
The  large  number  of  carp  fry  Indicated  successful  recruitment  of  this  species. 
Apple  Creek  can  be  considered  big  river  habitat  and  the  species  found  there 
were  wide  rangiu*  and  big  river  fishes. 

Hurricane  Creek  is  narrower  with  swifter  flow  and  higher  dissolved  oxygen 
(d.2  ppm).  It  is  moderately  turbid,  with  moderately  sloping  banks  and  with  a 
greater  diversity  of  bottom  sediments  including  silt,  sand,  course  sand, 
gravel,  and  small  cobble.  The  fish  assemblage  in  this  area  typifies  a  higher 
gradient  stream.  Dominant  fishes  in  decreasing  order  of  abundance  occurring 
in  this  area  were  red  shiner,  blgmouth  shiner,  bluntnose  minnow,  hornyhead 
chub,  brown  bullhead,  spotted  bass,  suckermouth  minnow,  golden  shiner,  emerald 
shiner,  and  blueglll  (Table  6).  The  upper  reaches  of  Hurricane  Creek  typify  a 
prairie  stream  as  do  the  assemblage  of  fishes  within  this  habitat. 

Sand  Hole  Pond  is  a  small  spring  fed  pond  (3  acres) .  Only  three  species 
of  fish  were  collected  in  this  area  and  the  Shannon-Wiener  diversity  index  was 
the  lowest  (1.03)  of  all  sampling  stations.  A  total  of  5  carp,  9  blueglll, 
and  2  largemouth  baas  were  collected  for  a  combined  weight  of  12.6  lb.  The 
per  acre  biomass  estimates  for  these  fishes  were  217,  47,  end  11  lb. /acre, 
respectively,  for  a  total  of  274  lb. /acre.  This  was  the  highest  of  all  the 
sampling  sites  and  is  likely  due  to  the  capture  of  a  single  large  7  lb.  carp. 

Brushy  Lake  Swamp  was  not  sampled  for  fishes  because  of  lnaccessability. 
The  dominant  fishes  known  to  occur  in  ths  swamp  are  stunted  bluegills,  mud 
minnows,  and  bowfin  (Powell,  personal  communication).  Brushy  Lake  Swamp  does 
not  support  a  recreational  fishery. 

Recent  fishery  investigations  have  been  conducted  within  nearby  Drainage 
and  Levee  Districts  (Eldred  and  Spanky-Thomsraon  1977;  Nutwood-Axtell  1981). 
These  districts  are  similar  in  habitat  to  the  Hartwell  District  and  the  fish 
assemblages  found  within  Eldred  and  Spanky  and  Nutwood  relect  those  of  the 
present  study.  A  total  of  33  species  are  known  to  exist  among  the  three 
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districts.  Tsn  speciss  srs  common  to  sll  three  districts  (sss  Appendix  Table 
A.  1) .  There  were  some  differences  in  species  distribution  among  the  tht^e 
districts.  Four  species  collected  from  the  Nutwood  District  and  11  species 
collected  from  the  Sldred  and  Spanky  District  were  not  found  in  the  Hartwell 
District.  Conversely,  6  species  found  in  the  Hartwell  District  were  not 
reported  for  Sldred  and  Spanky  and  10  species  found  here  were  not  reported  for 
Nutwood. 

These  differences  in  species  occurrence  can  reflect  differences  in  fish 
habitat,  differences  in  level  of  sampling  effort,  and/or  differences  in 
sampling  gears  and  efficiency.  Likely,  a  combination  of  these  factors  are  the 
cause  of  species  occurrence  differences  among  the  three  districts. 

The  aquatic  habitats  within  the  Hartwell  District,  with  the  exception  of 
Brushy  Lake  Swamp,  support  a  recreational  fishery.  Although  the  major 
ditches,  bordering  creeks,  and  Sand  Hole  Pond  are  on  privately  owned  land, 
access  to  the  habitats  is  not  restricted  in  moat  cases.  Fishing  occurs  along 
ditch  and  stream  banks,  from  bridges,  and  from  small  boats  that  are  lowered 
from  steep  banks.  Overall,  fishing  pressure  is  moderate  to  heavy  within  the 
district.  It  is  estlsuted  that  between  20  to  40  people  from  nearby  towns  fish 
the  district  weekly  (Powell,  personal  communication).  Most  people  fish  for 
carp  and  bullheads,  although  some  of  the  major  ditches  and  Sand  Hole  Pond  are 
also  fished  for  largemouth  bass  and  white  crappie.  The  field  collections  at 
Hartwell  have  verified  that  adequate  bass  and  crappie  populations  e. ;ist  in 
certain  areas  of  the  district  to  sustain  a  game  fishery. 

No  species  listed  as  threatened  or  endangered  in  the  State  of  Illinois 
were  collected  within  the  Hartwell  District. 

3.4.2  Benthic  Macroinvertebrates 

Five  replicate  ponar  benthic  samples  and  one  qualitative  sample  were 
collected  at  each  of  the  10  locations  to  evaluate  the  distribution  of  benthic 
macroinvertebrates  within  the  various  aquatic  habitats.  Forty-three  species 
of  benthic  dwelling  organisms  were  identified  within  the  district.  The  bottom 
fauna  was  dominated  by  aquatic  ollgochaetee,  namely  tubifldd  and  nald  worms, 
and  chironomids  (midges).  Over  all  sampling  locations,  aquatic  ollgochaetes 
made  up  64. 51  of  the  total  fauna  and  densities  averaged  300/sq.m.  Chlronomid 
lavae  made  up  19.2%  of  the  total  and  averaged  250  orgsnlsms/aq.m.  Diversity 
in  the  aquatic  habitats  is  low.  Shannon-Wiener  diversity  indices  averaged 
1.15  and  the  average  number  of  species  found  per  sampling  location  within  the 
district  averaged  11  (Table  3).  Comprehensive  species  lists  and  quantitative 
information  on  individual  species  and  sampling  locations  are  presented  in 
Appendix  B. 

The  greatest  densities  of  aquatic  ollgochaetes  were  found  in  the  ditches. 
There  they  averaged  1063  organisms/sq.m,  and  made  up  about  74%  of  the  total 
bottom  fauna.  The  most  abundant  worms  were  Lianodrilua  epp..  L.  spiralis,  and 
L.  cervix.  Bach  of  these  species  are  considered  tolerant  of  moderate  to  heavy 
organic  pollution  (Weber  1973).  They  are  substrate  feeders  and  are  found  in 
silty,  muddy  sediments  of  sluggish  and  turbid  waters,  characteristic  of 
drainage  ditches.  Oero  ap..  a  nald,  and  Lumbriculua  ap.  were  also  collected 
in  the  ditches. 
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Tab^e  8.  Summary  of  major  groups  of  benthic  macroinvertebrates  collected  in  and  adjacent  to  the  Hartwell  District. 
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Chironomid  lavae  made  up  21. 3Z  of  the  ditch  fauna  and  averaged  328 
organlsms/sq.m.  The  most  abundant  midges  were  Chironomus  ap.  and  Cryptochiro- 
noaua  ap.  Both  of  theae  nidge a  are  conaidered  facultative  in  their  tolerance 
to  pollution.  Other  aidgea  included  Olvptotendlpea  ap..  Parachlronoaua  ap. . 
and  Prodadiaa  ap. 

The  bottoa  fauna  in  Apple  Creek  waa  aiailar  to  that  found  in  the  ditchea. 
The  dominant  organiaaa  were  tubifidd  woraa  and  chironoaid  larvae.  The  domi¬ 
nant  worms  were  Lianodrilue  ap. .  L.  cervix,  nd  apiralla.  The  not  abundant 
chironoaid  larvae  were  Polypedilum  ap. .  Cryptochlronaua  ap..  Procladiua  ap. . 
and  Ablabeeayia  ap.  One  taxon  of  mayfly,  Stenacron  ap. .  waa  found  in  thie 
habitat.  Meabere  of  thie  genera  are  conaidered  intolerant  of  high  lavele  of 
organic  pollution.  Two  genera  of  caddisflies,  Chauaatopayche  ep.  and  Hydro- 
p ay che  ap..  were  taken  froa  Apple  Creek.  No  aayfllea  or  caddiafliea  were 
collected  froa  the  ditchea.  Spadea  diversity  wee  higher  in  Apple  Creek  than 
in  the  ditches  (Table  8).  A  total  of  16  spades  were  collected  froa  this 
area. 


Only  four  tan  were  collected  from  Hurricane  Creek.  These  were  Llmnodri- 
lua  ap ♦  (35/aq.m.),  Hyalella  aiteca  (7/aq.m.),  Stenonema  ap.  (7/sq.m.!),  and 
Cheunatopayche  ep.  (l4/sq.mJ) .  The- bottom  sediments  in  this  area  were  mainly 
course  sand  and  gravel.  There  waa  evidence  of  recent  scouring  of  the  bottoa 
from  recent  heavy  rsins  and  high  stream  velocities.  The  bottom  fauna  may  have 
been  partially  removed  or  disturbed  at  the  time  of  sampling. 

The  bottom  fauna  in  Sand  dole  Pond  was  dominated  by  Chaoborua  ap. .  a 
dlpteran.  This  orgadsm  made  up  65. 7X  of  the  fauna  and  densities  averaged 
about  2.000  organisms /sq.m.  Chaoborua  is  considered  facultative  to  Intolerant 
of  organic  pollution.  Other  dominant  organisms  Included  aquatic  ollgochaetes 
(18. 8Z)  and  chironomid  lavae  (4.5Z).  Total  density  of  3,211  organlsms/sq.m. 
was  the  highest  recorded  density  within  the  district.  Species  diversity  was 
low  at  0.91  (Table  8). 

The  most  abundant  bottom  fauna  found  in  Brushy  Lake  Swamp  were  chlrono- 
mids  (284/sq.m.)  and  aquatic  ollgochaetes  (270/sq.m.)  The  dominant  midges 
were  Chironomus  ap.  (17. 6X) ,  Klefferulus  ap.  (9.4Z),  Polypedilum  sp.  (8.2X), 
Glyptotendlpea  ap.  (1.2X),  and  Procladiua  sp.  (1.2X1).  The  most  abundant 
aquatic  ollgochaetes  were  of  the  family  Naididae.  These  were  Dero  sp.,  Dero 
furcatus.  and  Pristina  actual adari.  The  total  bottoa  faunal  density,  588 
organlsms/sq.m.,  was  lower  than  all  other  sites  except  Hurricane  Creek. 
Twelve  taxa  were  found  in  the  swamp  and  the  Shannon-Wiener  index  was  1.86 
(Table  8). 

Qualitative  sampling  of  benthic  aacroinvertebrates  by  hand  collections 
reflected  the  quantitative  samples.  Hldges  and  tublflcid  worms  were  the 
dominant  organisms.  Additional  species  were  encountered  at  only  four  of  the 
ten  sampling  locatiwus  (Table  8). 

The  bentnic  fauna  occurring  in  the  Hartwell  District  reflects  that  found 
in  two  nearby  districts,  Eldred  and  Spanky  and  Nutwood.  In  all  districts,  the 
dominant  organisms  were  aquatic  ollgochaetes  of  the  families  Tubifiddae  and 
Naididae,  and  chironomid  larvae.  Species  diversity  is  somewhat  lower  in  the 
Hartwell  District.  The  average  number  of  taxa  was  11,  compared  to  22  reported 
by  Axtell  (1981)  for  Nutwood  and  22  reported  by  Thomerson  (1977).  Total 
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density  of  macroinvertebrates  was  higher  in  the  Hartwell  District.  The 
average  density  was  1,355  organisms/sq.m.  Axtell  (1931)  reported  mean  densi¬ 
ties  in  the  range  of  60-100  organisms/ sq.m,  for  the  Nutwood  District. 
Thomerson  (1977)  reported  densities  of  400  organisms/sq.m. 

3.4.3  Zooplankton 

Thirty-four  species  of  zooplankton  were  identified  within  the  Hartwell 
District.  Over  all  sampling  stations,  the  average  zooplankton  density  was  236 
organlsms/1.  Rotifers  dominated  the  zooplankton  (552-99.8%  of  the  total 
count)  (Table  9) .  Polyarthra  spp.  was  the  most  abundant  rotifer  and  it  was 
found  in  all  habitats,  standing  water,  ditches,  and  bordering  creeks.  Other 
rotifers  common  to  all  habitats  were  Brachionus.  Synchaeta.  Trlchocerca. 
Keratel la  cochlearis ,  and  Filinia  longiseta  (Appendix  Table  C. 1) .  These 
species  are  considered  widely  distributed  and  common.  Copepods  and  clado- 
cerans  were  less  abundant.  Copepods  were  limited  mainly  to  Nauplii . 
Cyclopoid  copepodid  types  and  Eucyclops  agilis  were  found  in  restricted  areas. 
Cladoceran  zooplankton  were  represented  by  four  species  (Appendix  C.l). 

Twenty-three  taxa  of  zooplankton  were  found  in  the  drainage  ditches 
(Appendix  C.1,2).  Rotifers  dominated  the  collection.  Polyartha  spp.  was 
abundant  at  Stations  1  (270/1)  and  5  (30/1).  At  all  other  ditch  stations 
densities  for  thl3  rotifer  were  less  than  7  organisms/1.  Brachionus  calyci- 
f lorus  was  abundant  only  at  Station  5  (257/1).  It  was  not  found  at  Stations 
2,  3,  4,  and  6  and  only  one  organism  was  collected  at  Station  1.  Synchaeta 
spp.  was  abundant  only  at  Station  5  (83/1).  Copepods  and  cladocerans  were 
present  in  the  ditches  but  not  abundant.  Both  groups  averaged  3  organisms/ 1 
(Table  9)  (Appendix  C.2). 

Twelve  zooplankton  taxa  were  identified  from  the  bordering  creeks.  In 
Apple  Creek,  the  average  density  was  32  organisms/1.  Rotifers  were  the  domi¬ 
nant  group  comprising  38.2%  of  the  total  density.  Keratel la  cochlearis  (16/1) 
was  the  most  abundant  rotifer.  Copepods  were  represented  by  Nauplli.  Only 
one  species  of  Cladocera,  Alona  spp. .  was  collected  in  Apple  Creek.  In 
Hurricane  Creek  the  average  density  was  22/1.  Nauplii  copepods  and  Keratella 
cochlearis  were  the  most  abundant  organisms  (Appendix  C.3). 

The  lentic  habitats  were  represented  by  24  zooplankton  taxa.  Zooplankton 
densities  were  greater  in  the  standing  water  habitats  than  in  the  drainage 
ditches  or  the  bordering  creeks.  The  average  density  for  the  two  lentic 
habitats  was  664  organisms/1  (Table  9).  In  Sand  Hole  Pond  13  taxa  were 
present.  Rotifers  were  very  abundant  (1,032/1)  and  comprised  over  99%  of  the 
community.  Keratella  cochlearis  (719/1)  was  the  dominant  rotifer  in  this 
habitat.  Polyarthra  spp .  and  Synchaeta  spp.  were  also  abundant.  In  Brushy 
Lake  Swamp,  20  species  were  collected  and  diversity  was  higher  than  in  Sand 
Hole  Pond  (Table  9).  Planktonic  density  (293/1)  was  less  than  the  density 
observed  in  the  pond.  Rotifers  were  the  dominant  group.  Trochosphaera 
aolstltialis  (49/1)  was  the  most  abundant  species. 

All  of  the  /.ooplankters  collected  are  considered  widely  distributed  and 
common  species.  At  several  of  the  drainage  ditches  and  in  the  bordering 
creeks  zooplankton  densities  were  fairly  low  suggesting  that  environmental 
conditions  may  have  been  limiting  in  these  areas.  Heavy  rains,  high  stream 
flows,  and  high  silt  loading  that  occurred  in  mid-July  may  have  limited  zoo- 
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Table  9.  Summary  of  major  groups  of  zooplankton  collected  in  and  adjacent  to  the  Hartwell  District 
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plankton  abundance  by  direct  dilution.  Also,  low  secchl  readings  and  high 
turbidity  measurements  at  the  two  bordering  creeks  and  five  of  the  six  ditches 
indicated  highly  turbid  water  conditons  for  these  habitats,  High  turbidity 
can  limit  production  of  rotifers  and  other  zooplankton  species. 

3.4.4  Phytoplankton 

Sixty-nine  species  of  phytoplankton  were  collected  within  the  Hartwell 
District.  The  average  density  over  all  sampling  stations  was  3,966 
organlsms/ml.  Chlorophyta  (green)  and  Cyanophyta  (bluegreen)  algae  dominated 
the  collections.  Bacillarlophyta  (dlvcoms)  were  abundant  in  restricted  areas. 
The  most  abundant  taxa  were  considered  good  indicators  of  high  eutrophic 
conditions.  Complete  species  listings  are  presented  in  Appendix  D. 

In  the  ditches,  46  taxa  were  collected  and  the  average  density  was 
4,034/ml.  Green  algae  made  up  about  502  of  the  total  density  (Table  10). 
Ankistrodeamus  falcatus,  Chlamydomonas.  Dictosphaerium  pulchellum  and 
Micratlnum  pusillum  were  the  dominant  green  algal  species.  These  species  are 
all  highly  tolerant  of  organic  pollution  (Palmer  1977).  Cryptomonas  erosa,  a 
cryptophyte,  had  the  highest  density  for  any  one  species  (935 /ml) .  This 
organism  is  generally  found  in  highly  eutrophic  waters.  The  diatoms  were 
represented  by  Cyclotella  and  Nitschia.  Euglena  was  abundant  in  two  of  the 
six  ditches  (Appendix  D. 1). 

The  two  bordering  creeks  differed  markedly  in  abundance  and  distribution 
of  phytoplankton.  In  Apple  Creek,  2d  species  were  identified  and  the  density 
was  l,21d/ml.  Osclllatorla.  a  bluegreen,  predominated  at  this  site  (473/ml). 
Euglena  (134/ml),  Crypt omonas  (123/ml),  and  Trachelomonas  (108 /ml)  were  also 
abundant.  These  are  all  strong  indicators  of  organically  enriched  waters 
(Appendix  D.2) . 

A  depleted  phytoplankton  population  was  found  in  Hurricane  Creek.  Only 
six  taxa  were  present  and  the  density  was  low  (43/ml).  Osclllartoria  (28/ml) 
was  the  most  abundant  spades  (Appendix  D.2).  At  the  time  of  sampling,  flow 
of  durrlcane  was  significant  (>1.5  ft/sec)  from  recent  heavy  rains  and  may 
explain  the  limited  numbers  of  phytoplankton  present  in  this  habitat. 

Differences  in  phytoplankton  abundance  were  noted  between  the  two  lentlc 
habitats.  In  Sand  Hole  Fond,  35  species  were  present  and  the  density 
(13,737/ml)  was  the  highest  of  all  sampling  stations  (Table  10).  Anacystis 
(5,913/ml),  a  bluegreen,  was  the  dominant  organism.  Cyclotella  stelligera 
(2,493/ml),  a  diatom,  and  Scenedesmus  bl.luga  v,  alterans  (943/ml),  a  green 
algae,  were  also  abundant.  These  taxa  are  also  considered  tolerant  to  high 
organic  pollution.  In  contrast,  species  diversity  and  density  were  low  in 
Brusny  Lake  Swamp.  Only  13  taxa  were  collected  and  the  total  density  was  285 
organiams/ml.  Euglena.  Phacus  tortus,  and  Trachelomonus  sp.  were  the  dominant 
organisms  (Appendix  D .3).  The  surface  waters  of  Brushy  Lake  Swamp  were  thick 
with  duck  weed  and  other  aquatic  macrophytes.  This  condition  may  have  limited 
light  penetration  to  the  subsurface  waters  and  may  explain  the  low  numbers  of 
phytoplankton  present  in  this  habitat. 

Overall,  phytoplankton  production  in  the  district  appeared  to  be  high. 
Most  of  the  species  present  are  considered  tolerant  of  high  nutrient  levels. 
Although  most  sampling  sites  were  moderately  to  highly  turbid  (a  known 
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Table  10.  Sunroary  of  major  groups  of  phytoplankton  collected  in  and  adjacent  to  the  Hartwell  Drainage  District 
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limiting  factor)  (Table  5),  probable  high  nitrogen  and  phoephorus  loading  to 
the  system  from  agricultural  drainage  present  favorable  conditions  for  phyto¬ 
plankton  growth.  Kulf inski  (1977)  reported  that  phytoplankton  densities 
ranged  from  175  to  13,000/ml  at  the  Eldred  and  Spanky  District.  These  are 
consistent  with  the  densities  found  in  this  study,  he  also  found  a  similar 
assemblage  of  eutrophic  Indicator  species.  Axtell  (1981)  reported  relatively 
low  numbers  of  phytoplankton  organisms  in  the  Nutvood  District.  Only  12 
speciet  weie  Identified  and  densities  averaged  only  600  organisms/ml. 

4.0.  SUMMARY  AND  RECOMMENDATIONS 

Land  in  the  Hartwel 1  District  is  used  primal . _y  for  agricultural  prac¬ 
tices.  The  major  aquatic  habitats  in  the  district  ci.a  large  and  small  ditches 
used  to  drain  excess  water  from  croplands.  Secondly,  the  ditches  provide 
recreational  fishing  for  district  residents  and  people  from  nearby  communi¬ 
ties.  Most  of  the  ditches  support  rough  fishes,  and  in  several  areas  large- 
mouth  bass  and/or  white  crapple  are  abundant  enough  to  support  a  modest  game 
fishery.  A  3  acre  pond  is  also  used  for  bass  and  carp  fishing. 

The  ditches  take  on  heavy  loads  of  silt  from  cropland  erosion  and  re 
dredged  (by  drag lining)  on  a  regular  basis.  Dredge  spoil  is  put  back  into  the 
fields.  The  bottom  fauna  is  limited  to  aquatic  oligochaetes  and  chironomid 
larvae.  The  plankton  species  are  indicative  of  high  nutrient  loading  and 
organic  pollution.  The  aesthetic  value  of  the  ditches  could  brf  Improved  by: 

1.  Maintaining  vegetation  along  side  of  the  ditches  by  not  plowing 
with  dredge  spoil 

2.  Dredge  various  reaches  of  ditches  to  different  depths  to  pro¬ 
vide  a  greater  variety  of  fish  habitats. 

An  87  acre  shrub  swamp  located  in  the  southwest  corner  of  the  district 
does  not  support  recreational  fishing.  It  is,  however,  considered  a  valuable 
wetlands  resource  for  waterfowl  and  wildlife.  For  several  years  the  privately 
owned  swamp  has  been  leased  to  a  local  duck  club  for  hunting  rights.  The 
current  owner  is  considering  draining  the  swamp  for  agricultural  purposes. 
Some  members  of  the  community  are  concerned  and  would  like  the  swamp  to  remain 
intact  for  aesthetic  value.  An  opportunity  to  preserve  the  swamp  exists  and 
the  feasibility  of  either  local  or  state  acquisition  of  the  land  should  be 
examined . 
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Appendix  Table  A.i.  Composite  species  list  of  fish  known  to  occur  In  the 

HartweH  Drainage  and  Levee  District  through  recent 
field  collections 


Eldred  and  Spankey 

Nutwood 

Hartwel 1 

Species 

Thomerson  (1977) 

Axtell  (1981) 

(Present  study) 

Shortnose  gar 

X 

y 

Bowfln 

X 

A 

Gizzard  shad 

X 

V 

v 

Grass  pickerel 

X 

A 

A 

Carp 

X 

x 

Y 

Goldfish 

X 

A 

Golden  shiner 

X 

Y 

y 

Hornyhead  chub 

A 

A 

y 

Emerald  shiner 

X 

Y 

A 

y 

Blgmouth  shiner 

A 

A 

y 

Red  shiner 

X 

A 

y 

Suckermouth  minnow 

A 

y 

Bluntnose  minnow 

A 

v 

Fathead  minnow 

X 

A 

Blgmouth  buffalo 

y 

River  carpsucker 

X 

A 

Quill back 

X 

y 

Black  bullhead 

X 

Y 

A 

y 

Brown  bullhead 

X 

A 

A 

y 

Channel  catfish 

X 

A 

Blackstrlped  topmlnnow 

X 

x 

Mosquito  fish 

X 

A 

White  bass 

X 

Spotted  bass 

v 

Largemouth  bass 

X 

Y 

A 

y 

Black  crapple 

X 

A 

x 

A 

White  crapple 

X 

A 

x 

y 

Warmouth 

x 

A 

Y 

A 

v 

Green  sunflsh 

x 

A 

Y 

X 

v 

Orangespotted  sunflsh 

X 

A 

x 

X 

Blueglll 

X 

A 

x 

y 

Brood  sllversldes 

A 

x 

A 

Freshwater  drum 

X 

A 

x 

X 

Total  Species 

26 

15 

21 

Total  Species  (all  Districts)  33 
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Appendix  A. 2.  Summary  of  Fish  collected  (all  sampling  stations  combined) 
within  the  Hartwell  District  and  bordering  creeks  during  a 
Joint  Field  Reconnalsance/Blologlcal  Survey  conducted 
between  24  July  and  11  August  1981 


TOTAL 

NO/ 

LB/ 

pa 

WEIGHT  (91) 

LENGTH 

(CM) 

SPECIES  LIST 

NO 

ACRE 

ACRE 

w 

MIN 

MAX 

MEAN 

MIN 

MAX 

MEAN 

SHORTNOSEQAR 

1 

2 

1 

.3 

220. 

40.5 

GIZZARD  SHAD 

79 

191 

15 

25.8 

1. 

160. 

36. 

3. 

26. 

14.8 

CARP 

26 

63 

65 

8.5 

1. 

3000. 

468. 

4. 

61. 

31.3 

HORNYICAD  CHUB 

4 

10 

1.3 

4. 

6. 

3. 

7. 

7. 

6.7 

GOLDEN  SHHCR 

2 

5 

.7 

10. 

10. 

10. 

10. 

10. 

9.6 

EMERALD  SHINER 

1 

2 

.3 

1. 

4.2 

BIGMOUTH  SHINER 

7 

17 

2.3 

1. 

5.0 

RED  SHIfO 

12 

29 

3.9 

1. 

2. 

2. 

4. 

5. 

4.7 

SUCKERHOUTH  MINNOW 

1 

2 

.3 

1. 

3.0 

BLUNTNOSE  MINNOW 

3 

12 

1.6 

1. 

1. 

1. 

4. 

5. 

3.8 

CARP  FRY 

30 

121 

16.3 

• 

2.3 

GUILLBACK 

1 

2 

.3 

8. 

8.3 

BIGMOUTH  BUFFALO 

1 

2 

.3 

2. 

3.8 

BLACK  BULUCAO 

1 

2 

.3 

60. 

15.6 

BROWN  BULUEAD 

4 

to 

1 

1.3 

1. 

130. 

40. 

4. 

21. 

9.0 

SUfISH 

3 

12 

1.6 

• 

1. 

• 

3. 

4. 

3.3 

GREEN  SUNFISH 

7 

17 

2 

2.3 

1. 

160. 

48. 

3. 

21. 

10.3 

WARMOUTH 

3 

7 

1.0 

10. 

30. 

17. 

9. 

11. 

9.8 

BLUEGILL 

70 

169 

8 

22.9 

1. 

120. 

22. 

3. 

18. 

9.9 

SPOTTED  BASS 

4 

10 

2 

1.3 

12. 

220. 

76. 

9. 

28. 

16.4 

IARGEHOUTH  BASS 

3 

12 

17 

1.6 

18. 

820. 

636. 

12. 

44. 

33.4 

WITE  CRAPPIE 

16 

39 

4 

5.2 

18. 

232. 

33. 

11. 

27. 

13.3 

FRESHWATER  DRUM 

1 

2 

.3 

4. 

5.3 

TOTALS 

306 

741 

TOTAL  HEIGHT 

(KG) 

21.80 

TOTAL  SPECIES 

23 

KG/ACRE 

32.73 

SHANNON-WIENER  INDEX 

2.23 

TOTAL  POUNDS/ACRE 

116 

SAMPLING  EFFORT 

220V  AC  ELECTROFISHING 

-  8  HOURS 

’  SEINE  -  8  HAULS 
18000  SQUARE  FEET 

PHYSICAL  PARAMETERS 


MIN 

MAX 

h rim 

TEMPERATURE  (DEG  0 

20.5 

26.0 

22.5 

DISSOLVED  OXYGEN  (PPM) 

3.0 

8.2 

5.5 

"AK>AA 


APPENDIX  TABLE  A.  3.  SUMMARY  OF  FISKRY  SURVEY  -  STATION  1 


SPECIES  LIST 

GIZZARD  SHAD 
CARP 
BLUEGILL 
WHITE  CRAPPIE 

TOTALS 

TOTAL  SPECIES 
SHAMOHilENER  INDEX 


TOTAL  NO/ 

NO  ACRE 

4  105 

♦  70 

4  70 

3  32 

17  294 

4 

1.35 


LB/ 

PCT 

HEIGHT  (OR) 

LENGTH  (CM) 

ACRE 

COHP 

MIN 

MAX 

MEAN 

HIN 

MAX 

MEAN 

7 

35.3 

22. 

56. 

32. 

14. 

19. 

13.4 

43 

23.5 

300. 

720. 

410. 

29. 

41. 

32.9 

4 

23.5 

2. 

80. 

38. 

5. 

14. 

9.4 

5 

17.4 

34. 

44. 

41. 

14. 

17. 

15.4 

TOTAL  HEIGHT  (KG)  2.10 
KG/ACRE  34  44 
TOTAL  POUWS/ACRE  81 


SAMPLING  EFFORT 


220V  AC  ELECTROFISHING  -  40  MINUTES 
1/4  INCH  SEINING  -  5  HAULS 
2500  SQUARE  FEET 


PHYSICAL  PARAMETERS 

MIN  MAX  MEAN 
TEMPERATURE  (DEG  C)  -  23.0 
DISSOLVED  OXYGEN  (PPM)  -  -  3.4 
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«TOD1X  TABU  A.  4.  SUWARY  OF  F1S*RY  SURKY  -  STATION  2 


SPECIES  LIST 

GIZZARD  StttD 
CARP 

GOLDEN  SHINER 
BLACK  BULLHEAD 
BLUEGILL 
LARGEMQUTH  BASS 

TOTALS 

TOTAL  SPECIES 
SHANNOAHIIENER  IWEX 

SAMPLING  EFFORT 


TOTAL 

NO/ 

LB/ 

pa 

HEIGHT  <GH> 

NO 

ACRE 

ACRE 

ca* 

MIN 

MAX 

MEAN 

MIN 

15 

327 

24 

51.7 

20. 

no. 

34. 

12. 

3 

45 

49 

10.3 

300. 

380. 

343. 

30. 

I 

22 

3.4 

10. 

1 

22 

3 

3.4 

60. 

8 

174 

5 

27.4 

6. 

30. 

14. 

9. 

1 

22 

37 

3.4 

780. 

LENGTH  (CM) 


TOTAL  HEIGHT  (KG) 
KG/ACRE 

TOTAL  POUNDS/ACRE 


2.54 

55.23 

122 


220V  AC  ELECTROFISHING  -  60  MINUTES 
1/4  INCH  SEINE  -  5  HAULS 
2000  SQUARE  FEET 


PHYSICAL  PARAMETERS 


TEMPERATURE  (DEG  0 
DISSOLVED  OXYGEN  (PPM) 


jJjSkUHi— 
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APPENDIX  TABLE  A.  5,  StIHRY  OF  FISHERY  SURVEY  -  STATION  3 


TOTAL 

NO/ 

LB/ 

POT 

HEIGHT  (GM) 

LENGTH  (CM) 

SPECIES  LIST 

NO 

ACRE 

ACRE 

COMP 

MIN 

MAX 

MEAN 

MIN 

MAX 

(CAN 

GIZZARD  SHAD 

20 

498 

42 

66.7 

2. 

78. 

38. 

6. 

19. 

15.1 

CARP 

3 

75 

53 

10.0 

198. 

420. 

320. 

26. 

34. 

30.1 

SUNFISH 

2 

30 

6.7 

1. 

1. 

1. 

4. 

4. 

3.9 

GREEN  SUNFISH 

1 

25 

9 

3.3 

160. 

20.5 

BLUEGILL 

2 

50 

3 

6.7 

20. 

32. 

26. 

11. 

12. 

11.1 

LARGEHOUTH  BASS 

2 

50 

46 

6.7 

18. 

820. 

419. 

12. 

44. 

27.8 

TOTALS  30  747  TOTAL  HEIGHT  (KG)  2.78 

TOTAL  SPECIES  6  KO/ACRE  69.10 

SHANNON-WIENER  INDEX  1,16  TOTAL  POUNDS/ACRE  152 

SWUNG  EFFORT 

220V  AC  ELECTROFISHING  -  60  MINUTES 
1750  SQUARE  FEET 

PHYSICAL  PARAMETERS 

MIN  MAX  MEAN 
TElfERATURE  (DEO  0  -  22.0 

DISSOLVED  OXYGEN  (PPM)  -  -  3.0 


-  -A 


WAPORA 


hPPENDIX  TABLE  A.  6.  SUtWY  OF  FISHERY  SURVEY  -  STATION  4 


TOTAL 

NO/ 

LB/ 

PCT 

WEIGHT  (GH> 

LENGTH 

(CH) 

SPECIES  LIST 

NO 

ACRE 

ACRE 

COMP 

MIN 

MAX 

(CAN 

MIN 

MAX 

ICAN 

GIZZARD  SHAD 

14 

348 

28 

34.1 

1. 

50. 

36. 

5. 

18. 

14.3 

CARP 

5 

124 

122 

12.2 

192. 

760. 

443. 

24. 

42. 

31.0 

BROUN  BULLHEAD 

1 

25 

8 

2.4 

150. 

21.0 

SUNFISH 

2 

50 

4.9 

■ 

1. 

t 

3. 

3. 

2.9 

BLUEGILL 

8 

199 

10 

19.5 

4. 

42. 

23. 

6. 

13. 

9.8 

HHITE  CRAPPIE 

11 

274 

35 

26.8 

18. 

232. 

59. 

11. 

27. 

15.3 

TOTALS 

41 

1021 

TOTAL 

WEIGHT 

CKO) 

3, 

TOTAL  SPECIES 

6 

KG/ACRE 

92, 

SHANNON-WIENER  INDEX 

1.53 

TOTAL 

POUNDS/ACRE 

203 

SAMPLING  EFFORT 

220V  AC  ELECTROFISHING  -  60  MINUTES 
1/4  INCH  SEINE  -  10  HAULS 
1750  S8UARE  FEET 

PH  SICAL  PARAMETERS 

MIN  MAX  MEAN 
TEMPERATURE  (DEO  C)  -  22.0 

DISSOLVED  OXYGEN  (PPM)  -  -  5.0 


WAPORA 


APPENDIX  TABLE  A.  7.  SUMMARY  OF  F1SOY  SURVEY  -  STATION  5 


TOTAL 

NO/ 

LB/ 

PCT 

HEIGHT  (OH) 

LENGTH  <CH) 

SPECIES  LIST 

NO 

ACRE 

ACRE 

COMP 

kin 

MAX 

MEAN 

HIM 

m 

MEAN 

GIZZARD  SHAD 

6 

131 

10 

22.2 

20. 

58. 

35. 

13. 

19. 

16.0 

SUNFISH 

1 

22 

3.7 

1. 

2.8 

GREEN  SUNFISH 

2 

44 

6 

7.4 

30. 

100. 

65. 

12. 

16. 

14.2 

WARHOUTH 

1 

22 

1 

3.7 

30. 

11.2 

BLUEGILL 

15 

327 

13 

55. 6 

3. 

40. 

IP. 

6. 

14. 

10.2 

LARGEHOUTH  BASS 

1 

22 

39 

3.7 

820. 

38.2 

WHITE  CHAPPIE 

1 

22 

2 

3.7 

35. 

15.0 

TOTALS 

27 

568 

TOTM.  HEIGHT 

(KG) 

TOTAL  SPECIES 

7 

KG/ACRE 

4* 

SHANNON-UIEIER  INDEX 

1.34 

TOTAL  POUNDS/ACRE 

1 

SAMPLING  EFFORT 

220V  AC  ELECTROFISHING  -  60  MINUTES 
2000  SQUARE  FEET 

PHYSICAL  PARAMETERS 

H1N  MAX  MEAN 
TEMPERATURE  (DEO  C)  -  22.0 

DISSOLVED  OXYOEN  (PPM)  -  -  6.4 


8*3" 


APPEWIX  TABLE  A.  8.  SUWARY  OF  FISWRY  SURVEY  -  STATION  6 


"iOTAL 

NO/ 

LB/ 

PCT 

WEIGHT  (GH) 

LENGTH  (CM) 

SPECIES  LIST 

NO 

ACRE 

ACRE 

COMP 

MIN 

MAX 

MEAN 

MIN 

MAX 

MEAN 

GIZZARD  SHAD 

8 

174 

14 

22.9 

30. 

50. 

37. 

14. 

16. 

15.0 

CARP 

2 

44 

49 

5.7 

500. 

525. 

513. 

36. 

40. 

37.8 

GREEN  SUfFI'X 

1 

22 

2 

2.9 

40. 

12.0 

WARHOUTH 

2 

44 

1 

5.7 

10. 

10. 

10. 

9. 

10. 

9.1 

BLUEGILL 

20 

436 

24 

57.1 

3. 

120. 

25. 

6. 

18. 

10.3 

SPOTTED  BASS 

i 

22 

1 

2.9 

20. 

13.2 

WHITE  CRAPPIE 

1 

22 

2 

2.9 

40. 

15.2 

TOTALS 

35 

762 

TOTAL  WEIGHT  (KG) 

TOTAL  SPECIES 

7 

KG/ACRE 

4 

SHANNON-WIENER  INDEX 

1.29 

TOTAL  POUNDS/ACRE 

9 

SAMPLING  EFFORT 


220V  AC  ELECTROFISHING  -  60  MINUTES 
2000  SQUARE  FEET 


PHYSICAL  PARAMETERS 


MAX 


TEMPERATURE  (DEG  C) 
DISSOLVED  OXYGEN  (PPM) 


MIN 


MEAN 

20.5 

6.7 


C^I 


’.&J 


\  WAPQHA 


flPPBBIX  TABU  A.  9 .  SUMRY  OF  FI«J <Y  SURVEY  -  STAT1«  7 


SPECIES  LIST 

TOTAL 

NO 

NO/ 

ACRE 

LB/ 

ACRE 

PCT 

car 

HEIGHT  (OH) 

«r:  max  km 

HIM 

LENGTH  (CM) 

MAX  MEAN 

CARP 

BUJEGIIL 

SPOTTED  BASS 
LARGEHOUTH  BASS 

5 

9 

1 

1 

109 

196 

22 

22 

217 

11 

11 

36 

31.3 

96.3 

6.3 

6.3 

300.  3000.  904. 

1.  80.  29. 

220. 

740. 

30. 

9. 

61. 

17. 

37.7 

10.2 

28.0 

38.0 

TOTALS 

TOTAL  SPECIES 

16 

348 

4 

TOTAL  WEIGHT  (KOI 

5.70 

shmohnener  INDEX 

T 

1.03 

KG/ACRE 

TOTAL  POUOS/ACRE 

124,21 

m 

SAHIING  EFFORT 

220V  AC  ELECTROFISHING  -  60  MINUTES 
2000  SQUARE  FEET 


PHYSICAL  PARAMETERS 

MR  NX 


TEMPERATURE  (DEG  0 
DISSOLVED  OXYGEN  (PPM) 


MEAN 

26.0 

7.6 


moix  table  a. I'D.  suhary  of  fiswry  survey  -  static*  9 


SPECIES  LIST 

SHORTNQGE  GAR 
GIZZARD  SHAD 
CARP 

WED  SHINER 
CARP  FRY 
OUILLBACX 
GREEN  SUMFISH 
BLUEGIU. 

FRESHWATER  CRUH 

TOTALS 

TOTAL  SPECIES 
SHAHOHUENER  INDEX 


total  NO/  LB/ 

»  ACRE  ACRE 

1  15  7 

10  145  12 

*  »  25 

2  29 

50  726 

1  IS 

3  44 

3  44  j 

1  15 

75  1089 

9 

1.22 


PCT 

COHP 

1.3 

13.3 

5.3 
2.7 

66.7 

1.3 
4.0 
4.0 
1.3 


SAMPLING  EFFORT 


HEIGHT  (OKI 
HIN  MAX  MEAN 

220. 

4.  160.  17. 

1.  400.  i  \ 

1.  1.  1. 

• 

S. 

1. 

1. 


LENGTH  (CH> 

max  tm 

40.5 

7.  26.  12.3 

4.  30.  19.0 

4.  4.0 

2.5 
O.T 


2.  1.  3. 

25.  9.  3. 

4. 

TOTAL  HEIGHT  <KG> 
KG/ACRE 

TOTAL  POUWS/ACRE 


5.  3.7 

12*  6. 1 

5.3 

1.42 

20.62 

43 


22W  AC  ELECTROFISHING  -  60  MINUTES 
1/4  INCH  SEINE  -  10  WJLS 
3000  SQUARE  FEET 


physical  PARAMETERS 

temperature  i  deg  o 

DISSOLVED  OXYGEN  (PFH) 


MAX  MEAN 

23.0 

5.5 


t9K2z..3atszz  *iL3cg -r  -  .  »-  - 


WAPONA 


APPENDIX  TABLE  A.  11.  SUMMARY  OF  FlStCRY  SURVEY  -  STATION  10 


SPECIES  LIST 

HORjmCAD  CHUB 
GOLDEN  SHIfCR 
EMERALD  SHDCR 
BIOHOUTH  SHIfER 
RED  SHUER 
SUCKERNOUTH  NINOU 
BLUNTNOSE  MINNOW 
BIONOUTH  BUFFALO 
BROWN  BULSJCAD 
BI.UEGILL 
SPOTTED  BASS 

TOTALS 

TOTAL  SPECIES 
SHANNON-WIENER  INDEX 


NO/ 

LB/ 

PCT 

WEIGHT  (ON) 

LENGTH  (CM) 

ACRE 

ACRE 

COAP 

MIN 

MAX  ICAN 

H1N 

MAX 

MEAN 

174 

2 

11.1 

4. 

6. 

5. 

7. 

7. 

6.7 

44 

1 

2.8 

10. 

9.6 

44 

2.8 

1. 

4.2 

300 

19.4 

1. 

3.0 

436 

2 

27.8 

2. 

4.8 

44 

2.8 

1. 

3.0 

218 

13.9 

1. 

1. 

1. 

4. 

3. 

3.8 

44 

2.8 

2. 

5.8 

131 

1 

8.3 

1. 

4. 

3. 

4. 

6. 

5.0 

44 

2.8 

1. 

3.2 

87 

6 

5.6 

12. 

52. 

32. 

9. 

13. 

12.2 

1368 

TOTAL  WEIGHT  (KG) 

11 

KG/ACRE 

2.06 

TOTAL  POUNDS/ACRE 

SAMPLING  EFFORT 

1/4  SEINE  -  8  HAULS 
''tOO  SQUARE  FEET 


PHYSICAL  PARAMETERS 


TEJKPATURE  (DEO  C) 
DISSOLVED  OXYGEN  (PPM) 
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Appendix  B.2.  Summary  of  benthic  macro Invertebrates  collected  (quantitative/ 
ponar)  at  each  six  drainage  ditches  within  the  Hartwell  District. 
See  Figure  1  for  sampling  station  locations. 
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Appendix  B.3.  Summary  of  benthic  macroinvertebrates  collected  from  two  lentlc 
habitats  within  the  Hartwell  District.  Sand  Hole  Pond  (7)  and 
Brushy  Lake  Swamp  (8). 


7  3  KAN 


NO/ 

l 

NO/ 

1 

NO/ 

t 

Sfl  N 

COT 

Sfi  H 

COT 

S8  H 

COT 

P-ANNELIDA 

602 

18.8 

298 

50.6 

450 

23.7 

C-HIRUNDINEA 

0 

0.0 

28 

4.7 

14 

.7 

HIRUNDIICA  UNIDENTIFIABLE 

0 

0.0 

28 

4.7 

14 

.7 

D-0NATHQ6DELL1DA 

C-QLIOOCHAETA 

602 

18.8 

270 

45.9 

436 

23.0 

F-NAIDIDAE 

HERO  SP 

111 

3.4 

125 

21.2 

118 

6.2 

DERO  FURCATUS 

0 

0.0 

28 

4.7 

14 

.7 

PRISTINA  SCHHIEDERI 

42 

1.3 

7 

1.2 

24 

1.3 

F-TUBIFICIDAE 

TUBIFIC1DAE  UNIDENTIFIABLE 

7 

.2 

0 

0.0 

3 

.2 

lift.  U/0  CAP.  CHAETAE 

0 

0.0 

7 

1.2 

3 

.2 

LIMNOORILUS  SP 

367 

11.4 

21 

3.5 

194 

10.2 

LIHNQORILUS  CERVIX 

76 

2.4 

0 

0.0 

38 

2.0 

FHJUHBRICULIDAE 

UUHBRICULUS  SP 

0 

0.0 

83 

14.1 

42 

2.2 

P-ARTHWPCOA 

2609 

81.3 

284 

48.2 

1446 

76.1 

C-INSECTA 

2609 

81.3 

284 

48.2 

1446 

76.1 

O-CQLEOPTERA  (BEETLES) 

332 

10.3 

0 

0.0 

166 

8.7 

F-ELNIDAE 

DUBIRAPHIA  SP 

332 

10.3 

0 

0.0 

166 

8.7 

O-DIPTERA 

2256 

70.3 

284 

48.2 

1270 

66.8 

F-CHMMRIDAE 

CHAOBCRUS  SP 

2111 

65.7 

0 

0.0 

1055 

55.6 

.*\S**fc»**  A  .. 
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F-CH1R0N0MIDAE 

145 

4.5 

284 

48.2 

215 

11.3 

SF-CH1R0N0MNAE  UN1D 

42 

1.3 

35 

9.4 

48 

2.6 

CMIROHONJS  S P 

7 

.2 

104 

17.6 

55 

2.9 

CRYPTOCHIRONOHUS  SP 

7 

.2 

7 

1.2 

7 

.4 

GLYPTUTENDIPES  SP 

0 

0.0 

7 

1.2 

3 

.2 

KIEFFERUU1S  SP 

0 

0.0 

55 

9.4 

28 

1.5 

POLYPEDIUW  SP 

0 

0.0 

48 

8.2 

24 

1.3 

PROCLADIUS  SP 

69 

2.2 

7 

1.2 

38 

2.0 

OOTOPENIA  SP 

7 

.2 

0 

0.0 

3 

.2 

MOOWTA  (AHISOPTERA) 

7 

.2 

0 

0.0 

3 

.2 

F-UBELLULIDAE 
TETRAQOCURA  g» 

7 

.2 

0 

"0.0 

3 

.2 

O-TRICHOPTERA  (CADDISFllES) 

14 

.4 

0 

0.0 

7 

.4 

FHEPT0CER1DAE 

OECETIS  SP 

14 

.4 

0 

0.0 

7 

.4 

P-HOLLUSCA 

0 

0.0 

7 

1.2 

3 

.2 

C-GASTROPODA  (SNAILS) 

0 

0.0 

7 

1.2 

3 

.2 

PHYSA  SP 

0 

0.0 

7 

1.2 

3 

.2 

TOTAL  DENSITY 

STfNDARD  ERROR  OF  t€AN 

3211 

588 

1900 

547.64 

RANGE  OF  DENSITIES 

1073  -  5294 

346  -  934 

346  -  5294 

TOTAL  NUMBER  OF  TAXA 

15 

15 

22 

NUMBER  OF  REPLICATES 

5 

5 

10 

SUBSTRATE 

SILT 

DETRITUS 

SAM) 

DETRITUS 

DEPTH 

8 

3 

5 

mWCTOTIillE]^^  »•*■••..' 
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Appendix  B.4.  Summary  of  benthic  macroinvertebrates  collected  from  the 

bordering  creeks  of  the  Harwell  District.  Apple  Creek  (9) 
and  Hurricane  Creek  (10) 


9 

10 

BEAN 

NO/  X 

NO/  X 

NO/ 

X 

SO  M  COP 

SO  H  COP 

so  n 

cap 

P-PLATYHELM1HHTHES 
turbellaria  unidentifiable 

28  3.0 

28  3.0 

0  0.0 

0  0.0 

14 

14 

2.8 

2.8 

P-ANWLIM 

664  71.6 

48  63.6 

356 

71.0 

C-OLIOOCHAETA 

664  71.6 

48  63.6 

356 

71.0 

OLIGOCHAETA  UNIDENTIFIABLE 

14  1.5 

0  0.0 

7 

1.4 

O-OPISTHOPOW 

9 

F-TUBIFICIDAE 

IMh.  M/0  CAP.  CHAETAE 

liucdrilus  sp 

LIWOORILUS  CERVIX 
LIPNOOR1LUS  SPmiS 

0  0.0 

547  59.0 

69  7.5 

28  3.0 

14  18.2 

35  45.5 

0  0.0 

0  0.0 

7 

291 

35 

14 

1.4 

57.9 

6.9 

2.8 

F-UJHBRICULIDAE 

uhbriculus  sp 

7  .7 

0  0.0 

3 

.7 

P-ARTWOPODA 

221  23.9 

28  36.4 

125 

24.8 

C-CRUSTACEA 

7  .7 

7  9.1 

7 

1.4 

0-ANPHIPOOA  (SCUDS) 

7  .7 

7  9.1 

7 

1.4 

.7 

.7 

QANHARUS  SP 

hyalella  azteca 

7  .7 

0  0.0 

*  * 

0  0.0 

7  9.1 

9 

3 

3 

C-INSECTA 

215  23.1 

21  27.3 

118 

23.4 

O-C0LE3PTERA  (BEETLES) 
f-blwdae 

35  3.7 

0  0.0 

17 

3.4 

STENELHIS  SP 

35  3.7 

0  0.0 

17 

3.4 
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0*OIPTERA 

f-chircnomidae 
sf-chironomi#*  unio 
cmocHiRONonus  sp 
POLYPEDILUM  SP 
WWTANYTflRSUS  SP 
SF-TANYPOOINAE 
PROCLADIUS  SP 
ABIABESHYIA  SP 
<HWOOWPTEHA  (MAYFLIES) 
F-W’TAGENIIOE 
STBOGIASP 
STENACRON  ST 

O-TRICHOPTERA  (CADOISFLIES) 

f-hyeropsychidae 

CWI1ATOPSYOC  SP 
HYDROPSYCHE  SP 


111  11.9 

111  11.9 
7  .7 

21  2.2 
35  3.7 
7  .7 

7  .7 

21  2.2 

14  1.5 

21  2.2 

0  0.0 
21  2.2 
48  5.2 

35  3.7 
14  1.5 


0  0.0 


55  11.0 


24  4.8 


P-HOLLUSCA 

C-GASTROPOOA  (SNAILS) 


PHYSA  SP 


TOTAL  DENSITY 
STANDARD  ERROR  OF  MEAN 
HANOE  OF  DENSITIES 
total  number  of  TAXA 
UMBER  OF  REPLICATES 
SUBSTRATE 


14  1.5 

14  1.5 


14  1.5 


0-1972 

19 

5 


0  0.0 

0  0.0 


0  0.0 


0  -  138 

5 
5 


7  1.4 

7  1.4 


7  1.4 


502 

212.80 

0-1972 

22 

10 
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Appendix  Table  C.l.  Comparlslon  of  species  distribution  among  three  major 

habitat  types  within  the  Hartwell  District.  (An  X 
Indicates  that  species  was  present) 


Lentlc 

Ditches 

Bordering 

Habitats 

Creeks 

Station  No. 

7,8 

1-6 

9-10 

Taxa 


Rotifers 

Asplanchla  spp.  X  X 

Branchlonus  angularls  X 

B.  bldentata  X 

B.  budapestlnensls  X 

B.  caudatus  X 

B.  calyclflorus  X 

B.  havanaensls  X 

B.  quadrldentatus  X 

B.  urceolarls  X  X 

Cephalodella  spp.  X 

Euchlarls  spp.  X 

Flllnla  longlseta  X  X 

Ka retell a  cochl earls  X  X 

K.  valga 

Lecane  spp.  X  X 

Lepadella  spp.  X 

Monostyla  spp.  X  X 

Mitlllna  spp.  X 

Notholca  spp.  X 

Platylas  patulus  X  X 

P.  quadrlcornls  X 

Polyarthra  spp.  X  X 

Synchaeta  spp.  X  X 

Testudlnella  spp.  X 

Trlchocera  spp.  X  X 

Trochosphaera  solstitial  Is  X 

Bdellold  rotifer  X  X 

Copepods 

Cyclopold  copepodld  X  X 

Eucyelops  agllls  X 

Naupl 11  X  X 

Cladocerans 

Alona  spp.  X 

Cerlodaphnla  spp.  X  X 

Macrothrlx  latlcornls  X 

Molna  brachlata  X 


X 

X 


X 

X 

X 

X 


X 

X 

X 


X 

X 

X 


Appendix  C.2.  Summary  of  zooplankton  collected  at  each  of  six  drainage  ditches 
within  the  Hartwell  District.  See  Figure  1  for  sampling  station 
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Appendix  C.3.  Summary  of  zooplankton  collected  from  the  bordering  creeks  of 
the  Hartwell  District.  Apple  Creek  (9)  and  Hurricane  (10). 


STATION  9  STATION  10  MEAN 


NO/ 

I 

NO/ 

X 

NO/ 

X 

LITER  OCCUR 

LITER  OCCUR 

LITER  OCCUR 

ROT1FWA 

28  86.2 

12  55.0 

20  73.5 

BRACHIONUS  ANOULARIS 

0  0.0 

1 

5.0 

<  1 

2.0 

BRACHIONUS  CAUDATUS 

1 

3.4 

0  0.0 

<  1 

2.0 

CEPHALODELLA  SPP 

0  0.0 

1 

5.0 

<  1 

2.0 

FIUNIA  L0N01SETA 

0  0.0 

1 

5.0 

<  1 

2.0 

KERATELLA  COCftfARIS 

16  46.3 

6  25.0 

11  38.8 

KBWTEL1A  VALfiA 

4  13.8 

0 

0.0 

2 

8.2 

POLYARTHRA  SPP 

2  6.9 

1 

5.0 

2 

6.1 

SYNCHAETA  SPP 

1 

3.4 

2  10.0 

2 

6.1 

1RICH0CERCA  SPP 

3  10.3 

0  0.0 

2  6.1 

COPEPOOA 

3  10.3 

9  40.0 

6  22.4 

CYQJOPOID  COFEPODID 

0  0.0 

1 

5.0 

<  1 

2.0 

NAUPLII 

3  10.3 

8  35.0 

6  20.4 

CLAOOCERA 

l 

3.4 

0 

0.0 

<  1 

2.0 

ALOHA  SPP 

1 

3.4 

0  0.0 

<  1 

2.0 

NACROIWERTEMATE  DRIFT 

0  0.0 

1 

5.0 

<  1 

2.0 

WHATODA 

0  0.0 

1 

5.0 

<  1 

2.0 

TOTAL  DENSITY 

32 

22 

27 

TOTAL  NUffER  OF  TAXA 

8 

9 

13 

SHANNON-WIENER  INDEX 

1.63 

1.84 

1.97 

( 
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Appendix  C.4.  Summary  of  zooplankton  collected  from  two  lentlc  habitats  with 
In  the  Hartwell  District.  Sand  Hole  Pond  (7)  and  Brushy  Lake 
Swamp  (8). 


STATION  7 

STATION  8 

mm 

NO/ 

1 

NO/ 

X 

NO/ 

X 

LITER  OCCUR 

LITER  OCCUR 

LITER  OCCUR 

ROTIFERA 

1032 

99.8 

213 

72.7 

623 

93.8 

ftSPUtCHNA  SPP 

41 

4.0 

1 

.4 

21 

3.2 

BRACHIONUS  SPP 

0 

0.0 

3 

1.1 

2 

.3 

BRACHIONUS  CAUOATUS 

2 

.2 

0 

0.0 

1 

.2 

BRACHIONUS  HAMNAENSIS 

197 

19.0 

0 

0.0 

98 

14.8 

BRACHIONUS  QUADR1DENTATUS 

1 

.1 

0 

0.0 

<  1 

.1 

BRACHIONJS  URCEOLARIS 

1 

.1 

0 

0.0 

<  1 

.1 

CEPHALOtELLA  SPP 

0 

0.0 

9 

3.0 

4 

.7 

FILINIA  UON0ISETA 

3 

.3 

2 

.8 

3 

.4 

KERATELLA  COCHLEARIS 

719 

oV.5 

1 

.4 

360 

54.2 

LECMC  SPP 

0 

0.0 

22 

7.6 

11 

1.7 

LEPADELLA  SPP 

0 

0.0 

3 

1.1 

2 

.3 

HONOSTYLA  SPP 

0 

0.0 

27 

9.1 

13 

2.0 

HYTILINA  SPP 

0 

0.0 

10 

3.4 

5 

.8 

PLATYIAS  PATUUIS 

0 

0.0 

7 

2.3 

3 

.5 

POLYARTHRA  SPP 

42 

4.1 

0 

0.0 

21 

3.2 

SYNDHAETA  SPP 

16 

1.3 

26 

8.7 

21 

3.1 

TESTUDINEL1A  SPP 

1 

.1 

9 

3.0 

5 

.8 

TRICHOCERCA  SPP 

3 

.3 

0 

0.0 

2 

.3 

TROCHOSPHAERA  9CLSTITIALIS 

0 

0.0 

49 

16.7 

24 

3.7 

IMID  GOELLOID  ROTIFER 

6 

.3 

44 

15.2 

25 

3.8 

COFEPOOA 

2 

.2 

72 

24.6 

37 

5.6 

CYCLQPOID  COPEPOOID 

0 

0.0 

17 

5.7 

8 

1.3 

arraops  aoilis 

0 

0.0 

11 

3.8 

6 

.8 

NAURU  I 

2 

.2 

44 

15.2 

23 

3.5 

CLWOCERA 

0 

0.0 

4 

1.5 

2 

.3 

ALONA  SPP 

0 

0.0 

3 

1.1 

2 

.3 

CERIOOAPHNIA  SPP 

0 

0.0 

1 

.4 

<  1 

.1 

NACRQINMERTEKIATE  DRIFT 

0 

0.0 

3 

1.1 

2 

.3 

KRATOOA 

0 

0.0 

3 

1.1 

2 

.3 

TOTAL  DENSITY 

1034 

293 

664 

TOTH.  NICER  OF  TAXA 

13 

20 

26 

SHANNON-WIENER  INOQ 

1.00 

2.50 

1.81 

Hlwnirnww 
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Appendix  D.l.  Summary  of  phytoplankton  collected  at  each  of  six  drainage  ditches 
wfthin  the  Hartwell  District.  See  Figure  1  for  sampling  station 
locations. 
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Appendix  D.2.  Junmary  of  phytoplankton  collected  from  the  bordering  creeks  of 
the  Hartwell  District.  Apple  Creek  (9)  and  Hurricane  Creek  (10). 


STATION  9 

STATION  10 

MEAN 

X 

X 

X 

NO/NL  OCCUR 

NO/H.  OCCUR 

NO/ff.  OCCUR 

CHLOROPHYTA 

206 

16.9 

8 

13.8 

107 

16.8 

ACTINASTRUN  HAKT2SCH1I 

21 

1.7 

0 

0.0 

10 

1.6 

ANKISTRNESHUS  FALCATUS 

46 

3.8 

0 

0.0 

23 

3.7 

CHJWWNONAS  SP 

57 

4.6 

3 

10.5 

31 

4.9 

-  CRUCIGENIA  CHUCIFERA 

0 

0.0 

3 

3.3 

1 

CRUCIGENIA  TETRAFEDIA 

5 

.4 

0 

0.0 

A 

3 

•  £ 

,4 

DICTY08PHAERIUN  PULOELLUH 

10 

.8 

0 

0.0 

5 

.8 

ELAKATOTHUX  V1RID1S 

5 

.4 

0 

0.0 

3 

•  W 

A 

mcractiniuh  pusilluh 

36 

3.0 

0 

0.0 

18 

•  T 

2.8 

PAWORINA  HORUH 

3 

.4 

0 

0.0 

3 

.4 

SCBEDESNUS  B1JU0A 

3 

.4 

0 

0.0 

3 

,4 

stacDEams  ouadricauoa 

13 

1.3 

0 

0.0 

8 

1.2 

BAC1LLAR10PHYTA 

113 

9.3 

3 

5.3 

58 

9.1 

CYCLQfTELLA  SP 

31 

4.2 

0 

0.0 

26 

4.1 

NEL08IRA  AffilGUA 

10 

.8 

0 

0.0 

5 

.8 

NAV1CULA  CRYPTOCEPHALA 

3 

.4 

0 

0.0 

3 

,4 

NAWIOU  RHYNCHOCEPHALA 

0 

0.0 

3 

5.3 

1 

.2 

HIHSCHIA  SP 

26 

2.1 

0 

0.0 

13 

2.0 

N1TZSCHIA  ACICULARIS 

13 

1.3 

0 

0.0 

8 

1.2 

N1TZSCHIA  HOLSATICA 

3 

.4 

0 

0.0 

3 

.4 

CYAMOPWTA 

493 

40.3 

28 

37.9 

261 

41.2 

ANAMENA  SP 

3 

.4 

0 

0.0 

3 

.4 

ANACYST1S  SP 

10 

.8 

0 

0.0 

5 

.8 

APHANIZOCNON  FIOS-AQUAE 

5 

.4 

0 

0.0 

3 

.4 

08C1LLAT0RIA  SP 

473 

38.8 

28 

57.9 

250 

39.6 
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OWFTOFHVTA 

144  11.8 

8 

15.8 

76 

12.0 

CHRQQNMAS  ACUTA 

IS  1.3 

0 

0.0 

8 

1.2 

CRYPKNONAS  EROSA 

128  10.5 

8 

13.8 

68 

10.8 

CWYSOPHYTA 

10  .8 

0 

0.0 

5 

.8 

NALLOHONAS  TONSURATA 

5  .4 

0 

0.0 

3 

,4 

SVNURA  SP 

3  .4 

0 

0.0 

3 

.4 

EUQLDOWTA 

247  20.3 

3 

5.3 

125 

19.7 

EUGLENASP 

134  11.0 

0 

0.0 

67 

10.5 

PHACUS  SP 

5  .4 

0 

0.0 

3 

.4 

TRACHEL9H0NAS  SP 

108  8.9 

3 

5.3 

55 

8.7 

PYRRHOPHYTA 

3  .4 

0 

0.0 

3 

,4 

CERATIUH  H1RUNDINELLA 

3  .4 

0 

0.0 

3 

.4 

TOTAL  DENSITY 

1218 

49 

633 

TOTAL  NUMBER  OF  TAXA 

28 

& 

30 

SHANNON-HIENER  IWD 

2.28 

i.31 

r  • 

n 

WAPOHA 


Appendix  D.3.  Summary  of  Phytoplankton  collected  from  two  lentic  hbitats  with¬ 
in  the  Hartwell  District.  Sand  Hole  Pond  (7)  and  Brushy  Lake 
Swamp  (8). 


STATION  7 
l 

STATION  8 

X 

MEAN 

X 

NO/IL  OCCUR 

NO/HL  OCCUR 

NO/HL  OCCUR 

CHLGRGPHYTA 

3364 

24.4 

3 

.9 

1683 

23.9 

AHKISTTODESHUS  FALCA7US 

17S 

1.3 

0 

0.0 

89 

1.3 

CHLAHYOOHONAS  SP 

406 

3.0 

0 

0.0 

204 

2.9 

CHOOATELLA  8UADR1SETA 

25 

.2 

0 

0.0 

13 

.2 

CLOSTERICPSIS  LONGISSIHA 

25 

.2 

0 

0.0 

13 

.2 

COELASTRUH  SPHAER1CUH 

51 

.4 

0 

0.0 

25 

.4 

CRUCIGENIA  CRUCIFERA 

280 

2.0 

0 

0.0 

140 

2.0 

CRUCIGENIA  TETRAPEDIA 

561 

4.1 

0 

0.0 

280 

4.0 

ELAKATOTWIX  GELAT1NOSA 

25 

.2 

0 

0.0 

13 

.2 

ELAKATOTWIX  VIR1DIS 

25 

.2 

0 

0.0 

13 

.2 

KIRCHNERIELLA  GGESA 

51 

.4 

0 

0.0 

25 

.4 

-  NICRACT1NIW  PUSILLUH 

178 

1.3 

0 

0.0 

89 

1.3 

OOCYSTIS  SP 

510 

3.7 

0 

0.0 

255 

3.6 

pandorina  horum 

0 

0.0 

3 

.9 

1 

.0 

PEDIASTRUH  TETRAS 

25 

.2 

0 

0.0 

13 

.2 

SCENEOF.SNJS  BIJUGA  V  ALTERNANS 

943 

6.8 

0 

0.0 

471 

6.7 

SCEKDESHUS  DIHDRPHUS 

25 

.2 

0 

0.0 

13 

.2 

TETRAEBRON  SP 

25 

.2 

0 

0.0 

13 

.2 

TETRAEDRON  CAUOATUH 

25 

.2 

0 

0.0 

13 

.2 

BACIILAR10PHYTA 

2752 

20.0 

23 

8.1 

1388 

19.7 

CYCUJTELLA  STELLIGERA 

2498 

18.1 

0 

0.0 

1249 

17.7 

QOHPHONEHA  SP 

0 

0.0 

3 

.9 

1 

.0 

HELOSIRA  GRANULATA 

25 

.2 

0 

0.0 

13 

.2 

NAVICULASPP 

0 

0.0 

8 

2.7 

4 

.1 

HAVICULA  CRYPTOCEPHALA 

0 

0.0 

5 

1.8 

3 

.0 

NIT2SCHIA  SP 

102 

.7 

5 

1.8 

54 

.8 

N1TZSCHIA  AC1CULAR1S 

127 

.9 

0 

0.0 

64 

.9 

SYREBRA  SP 

0 

0.0 

3 

.9 

1 

.0 

CYANOPHYTA 

6320 

45.8 

49  17.1 

3185 

45.3 

AGfOGlURSP 

25 

.2 

0 

0.0 

13 

.2 

aMflnflcia  cp 
rvwuvi  wr 

25 

.2 

0 

0.0 

13 

.2 

ANACYST1S  SP 

3913 

42.9 

49  17.1 

2961 

42.4 

APHANIZOGCN  FLOS-ARUAE 

25 

.2 

0 

0.0 

13 

.2 

LYNG8YA  SP 

331 

2.4 

0 

0.0 

166 

2.4 

WATORA 
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CRYPTOPHYTA 

714 

5.2 

5 

1.8 

359 

5.1 

CHROQMONAS  ACUTA 

510 

3.7 

0 

0.0 

255 

3.6 

CRYPTOHONAS  SP 

0 

0.0 

5 

1.8 

3 

.0 

CRYPTOHONAS  EROSA 

204 

1.5 

0 

0.0 

102 

1.4 

CHRYSOPHYTA 

102 

.7 

0 

0.0 

51 

.7 

HALLQHONAS  TONSURATA 

76 

.6 

0 

0.0 

38 

.5 

OCHRCnOHAS  SP 

25 

.2 

0 

0.0 

13 

.2 

EUGLENOPHYTA 

4oe 

3.0 

206 

72.1 

307 

4.4 

EUGLENA  SP 

127 

.9 

64 

22.5 

96 

1.4 

EUGLENA  ACUS 

0 

0.0 

3 

.9 

1 

.0 

PHACUS  SP 

25 

.2 

5 

1.8 

15 

.2 

PHACUS  TORTUS 

0 

0.0 

82 

28.8 

41 

.6 

TRACtELONONAS  SP 

255 

1.8 

51 

18.0 

153 

2.2 

PYRRHOPHYTA 

102 

.7 

0 

0.0 

51 

.7 

CERATIUM  HIRUND1NELLA 

102 

.7 

0 

0.0 

51 

.7 

XANTHOPHYTA 

25 

.2 

0 

0.0 

13 

.2 

0PH10CYT1UH  CAPITATUH  V  LONBISPINUM 

25 

.2 

0 

0.0 

13 

.2 

TOTAL  DENSITY 

TOTAL  NUMBER  OF  TAXA 
SHAMM-WIENER  INDEX 

13787 

35 

2.16 

285 

13 

1.86 

7036 

43 

2.21 

